Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


b,  Google 


b,  Google 


b,  Google 


b,  Google 


b,  Google 


b,  Google 


"!^^^ 


MIPfco^uN  rasTimnoN 
UNITED  STATES  NATIONAL  MUSEUM 
^  BulleUn  III 


A  MONOGRAPH  OF  THE  EAST  AMERICAN 
SCAPHOPOD  MOLLUSKS 


JOHN  B.  HENDERSON 
Of  WaiUnglon,  Dittrict  a/  CofiMiMi 


by  Google 


b,  Google 


SMITHSONIAN  INSTmiTION 

UNITED  STATES  NATIONAL  MUSEUM 

Bulletin  III 


A  MONOGRAPH  OF  THE  EAST  AMERICAN 
SCAPHOPOD  MOLLUSKS 


JOHN  B.  HENDERSON 
Of  WaMmgtvn,  Duhict  of  CnUtmbia 


b,  Google 


b,  Google 


'A-i-hd  yiui.^  ■ 


ADVERTISEMENT. 

The  scieatific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  BuUeiina. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  aonually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects,  as  soon  as  printed. 
The  dates  of  publication  are  recorded  in  the  tables  of  contents  of  the 
volumes. 

The  BtiUeiina,  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
lai^e  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  works,  reports  of  expeditions,  and 
catalogues  of  type-specimens,  special  collections,  etc.  The  majority 
of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted  in  a 
few  instances  in  which  large  plates  were  regarded  as  indispensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  CojUribu- 
tions  from  the  IfatioTial  IlerbaHum,  has  been  published  as  bulletins. 

The  present  work  forms  No.  Ill,  of  the  Bi^tin  seriee. 

WUXIAH   DEC.   RaVBNBL, 
Administrative  Assistant  to  the  Secretary, 
in  charge  of  the  TJmted  States  NatioTwl  Muaemn. 
Washinoton.  D.  C,  Juoe  20,  1920. 
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INTRODUCTION. 

During  the  latter  part  of  the  eighteenth  and  the  firat  quarter  of 
the  ninetoentb  century  many  species  of  the  ahiindant  shallow  water 
moUusks  of  the  western  Atlantic,  especially  of  the  latter  and  more 
conspicuous  AntiUean  fonns,  were  described  by  European  naturalisfi. 
Between  1820  and  1840  serdral  American  naturalists,  notably  Conrad 
and  Say,  added  a  number  of  species  to  the  American  list,  their 
material  coming  mostly  from  the  Atlantic  and  Gulf  coasts  of  the 
United  States.  At  that  time  there  had  been  little  or  no  dredging 
done,  nor,  indeed,  had  any  attempt  been  made  at  systematic,  much 
less  intensive,  collectinj;.  Only  those  easily  acquired  mollusks  were 
known  that  lived  either  in  the  shallow  water  of  bays  or  that  had  been 
cast  upon  exposed  beaches.  As  the  American  Scaphopods  lire 
below  tidal  range  and  are  rarely  found  upon  beaches  they  almost 
wholly  escaped  the  notice  of  the  earlier  collectors.  A  few  Dentalia, 
probably  from  AntiUean  beaches,  ha<l,  however,  found  place  in 
foreign  collections  and  were  described  in  the  careless  manner  of  the 
lame,  usually  with  doubtful  or  no  locality  records  attached.  Such 
a]»cie9  were  Dentalium  aemistriatum  of  Turton,  published  in  1819 
as  coming  from  Dublin  Bay,  and  also  D.  nfhalos^iM  of  Deahayes  in 
1825.  In  1834  Quilding  described  D.  semistriulatam  and  D.  sowerbyi 
as  positively  AntiUean  species,  and  these  stand  as  the  first  recorded 
of  our  Dentalia  that  may  be  accepted  with  reasonable  assurance. 
Ohenu,  in  the  first  volume  of  his  imposing  series  of  Illustrations 
Conchyhologiques,  appearing  about  1843,  gives  excellent  figures  of 
luB  own  and  of  Deshayes's  species  of  Dentalium,  some  of  which  may 
belong  to  the  western  Atlantic.  These  are  Dtntaliuvi  nebulosum 
Deshayes  (already  referred  to) ,  D.  traiislueiduin  Ohenu ,  D.  americanum 
Chenu,  D.  pietei  (Deshayes)  Chenu,  D.  ensiforme  Chcnu,  and  a  few 
others  that  are  suspiciously  like  some  well-known  West  Indian  fom\s. 
There  are  good  reasons,  to  be  later  discussed,  for  rejecting  them  aU 
for  owr  present  list. 
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During  the  decade  from  1840  to  1850  fire  undoubt«dly  valid 
American  species  were  added  to  Guilding's  accepted  two.  These 
.were  Orbigny's  D.  atUiUantin,  D.  diaparile,  and  D.  dominffuensis 
(Cadulus)  1846,  from  AntilLean  shores,  excellently  figured  in  his 
report  upon  the  mollusks  in  Sagra's  Natural  History  of  Cuba; 
Philippi's  D.  tejaaianum  from  Galveston,  1848,  and  Conrad's  D. 
eboreum,  1846,  from  Tampa.  Thet^e  are  all  from  definite  localities, 
Philippi's  specimens  having  been  sent  him  by  Roemer. 

About  this  time  (1840-1850)  there  was  considerable  activity 
among  students  of  the  moUuscan  fauna  of  New  England.  Gould 
published  his  Invertebrates  of  Massachusetts  in  1841,  in  which  he 
referred  a  New  England  Devtalmm  to  the  Dentalium  dentale  of  Lin- 
naeus, and  two  years  later  Mighels,  in  another  list  of  New  England 
shells,  added  D.  ettiale  of  Linuaeus.  Both  these  names  were  destined 
to  be  cast  aside  and  restored  many  times  by  subsequent  writers,  wln> 
believed  or  not  that  these  American  shells  were  merely  western 
examples  of  the  European  species  of  Linnneus. 

In  1850,  then,  thera  were  eight  positively  known  iipecies  of  Scap- 
hopods  from  the  western  Atlantic,  two  of  which  were  regarded  as 
identical  with  European  forms.  The  following  year,  William  Stimp- 
son  published  his  Shells  of  New  England,  in  which  he  disposed  of 
D.  deniale  Linnaeus  as  an  American  species,  in  favor  of  iiis  own  V. 
occideniale.  The  species  already  referred  to  by  Mighels  as  entale 
I  jnnaeus  he  reilescrihed  the  same  year  as  D.  strindaium,  as  he  doubted 
the  identity  of  the  American  and  the  European  shells. 

From  1851  to  1879  there  were  no  direct  additions  to  the  short 
'  American  Scaphopocl  list.  In  1860  Soworhy  published  a  monograph 
of  the  Dentalia  in  liis  Thesaurus  Conchyhonim.  Among  the  new 
species  therein  described  three  are  of  interest  !«  us,  as  having  been 
accepted  later  on  as  identica'  with  American  forms.  These  are  D. 
fihtm,  D .  fistula,  and  Si phoTwdeTttalium  hbatum.  In  1870  Jeffreys 
published  D.  graciU  and  in  1877,  Cadulus  cylindratus,  and  D.  ensi- 
culus  (from  European  waters) ,  species  later  considered  as  also  Ameri- 
can mollusks.     All  these  six  species  are  northeastern  Atlantic. 

The  first  large  and  important  addition  to  our  Scaphopod  list  came 
in  1879  as  a  result  of  the  work  of  the  Challenger.  Doctor  Boog- 
Watson  published  in  that  year  in  the  Journal  of  the  Linnean  Society 
a  preliminfiry  descriptive  list  of  Scapbopoda  (among  others)  obtained 
by  that  famous  expedition  (1872-1876).  AH  the  new  American 
species  desoribetl  therein  were  obtained  from  four  ChalU.ngtr  stations 
only,  located  between  Prince  Edward  Islands  on  the  north  and 
Fernando  Noronha  on  the  south,  and  in  depth  from  25  to  450  fathoms. 
In  1885  these  various  species  were  republished  and  figured  in  Wat- 
son's massive  report  upon  the  ChaUen^er  Scaphopods  and  Gustcro- 
pods.     For  care  and  fidelity  in  description  and  in  the  thoroughness 
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of  his  methods  Doctor  WHtson  set  an  entirely  new  pace  in  systematic 
work.  Thi»  Bclciitioas  to  the  western  Atlantic  Scuphopods  therein 
mode,  including  his  own  new  species  and  those  of  others  r^arded 
by  him  as  American  as  well  as  European,  are  as  follows: 


Siphcnodentalium  tylihum  Wat- 
son. 

SijAcnodentalium  .tefy^asehiatum 
Watson. 

Cadvlus  viil'^dena  Watson. 

Cadvlua  rastridena  Watson. 

Chdulua  saurid-ena  Watson. 

Oadulua  curiua  Watson, 

Oadtdua  curtus  congmens  Watson. 

Oadvhis  curtus  ohesua  Watson. 

Cadidus  eiiguus  Watson, 

Cadtdus  aTnjmUaceus  Watson, 


Dmtcdium     eapiSoaum     Jeffreys 
(1876). 

Dentalium  entaiis  orihrum  Wat- 
son. 

Dfntalium  circuTncinctum  Watson. 

Dintalium  compressum.  Watson. 

Dentalium    aubterjissum.    Jeffreys 
(1877). 

DetUdtium  didymum  Watson, 

Dentalium  enstevlus  Jeffreys 
(1877). 

Siphonodei>talium     platamodea 
Watson. 

The  Challenger  was  by  no  means  the  first  to  use  the  dredge  iu 
American  waters.  The  United  States  Coast  Survey  steamers  Curwtn 
in  1867,  the  Bihb  in  1868-9,  the  Hassler  in  1871-2,  the  Bach/:  in  1872, 
all  made  marine  explorations  with  the  dredge  in  connection  with  other 
oceanographic  work  in  the  Gulf  of  Mexico,  the  Straits  of  Florida,  off 
Yucatan,  in  the  Caribbean,  and  in  the  Atlantic  off  Brazil.  The 
names  of  Count  Pourtalcs,  Louis  Agossiz,  and  William  Stiiupson  are 
connected  with  these  vessels  but  the  amount  of  Scaphopod  material 
derived  from  their  dredgings  appears  not  to  have  been  great.  In 
the  case  of  the  Bibb,  whit^h,  under  the  direction  of  Pourtales,  worked 
in  the  exceedingly  rich  region  off  the  Florida  Keys,  it  is  likely  that  a 
fine  lot  of  mollusks  would  have  been  added  to  the  Oovermiient  collec- 
tions had  it  not  been  for  their  destruction  in  the  great  Chicago  fire 
while  in  the  possession  of  William  Stimpson,  to  whom  they  had  Iwen 
given  for  report. 

It  is  to  the  Coast  Survey  steamer  Blake,  during  her  three  cruises 
(1877-1880)  in  the  Gulf  of  Mexico  and  .\ntillean  waters,  that  are  due 
the  laif;est  and  most  important  additions  to  our  knowledge  of  the 
jVmericon  Scaphopoda.  Under  the  able  direction  of  Alexander 
Agasaiz  and  the  command  of  officers,  who  fortunately  took  a  keen 
interest  in  the  work,  on  exceptionally  large  amount  of  material  was 
obtained  from  many  stations  and  from  depths  ranging  from  a  few 
fathoms  to  the  ocean  floor.  Dr.  William  H.  Dal),  with  his  usual 
thoroughness,  reported  upon  this  great  collection  of  mollusks  in  two 
Bulletins  of  the  Museum  of  Comparative  Zoology  of  the  years  1881 
and  -18S9,     There  appeared  by  far  the  most  important  as  well  as  the 
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moat  extensive  addition  to  our  Scaphopod  list.    Oyer  20  new  species 
were  described  and  figured.    They  are  as  follows: 


f 


Cadulus  aeqvalia  Dall,  1881. 
Cadidxts  watsoni  Dall,  1881. 
Oadulita  agaasizii  Dall,  1S81. 
Cadylua  lunula  Dall,  1881. 
Cadulua  eucurbitus  Dall,  1881. 
Oadulua  quadrideniatus  Dam,  1881. 
Cadulua  poctdum,  1889. 
Cadulus  awolinerma  bushii  Dall, 

1889. 
Cadulita  amianiua  Dall,  1889. 
Cadulus  ocas  Dall,  1889. 
CaAidus  Jmnuaculua  Dall,  1889. 


DeTitalium  perltmyum  Dall,  1881. 

Dentalium  sericatum  Dall,  1881. 

DentdUum  ceratatn  Dall,  1881. 

Dentalium  sigaheanum  I)ail,  1881. 

Denidlium  oplmdmi  Dall,  1881. 

Dentalium  caUipepkimT>Bii,  1889. 

Dentalium  matara  Dall,  1889. 

DeiUalium  calamus  Dall,  1889. 

DentaUum  taphrium  Dall,  1889. 

Dentalium  carduus  Dall,  1889, 

Dentalium  gouldii  Dall,  1889. 

Dentalium  callitkHx  Dall,  1889. 
Besides  the  above  new  forms  almost  all  the  American  species 
thereto  described  were  included  in  the  reports  for  comment  or  dis- 
cussion, and  some  foreign  names  were  adopted  for  otherwise  new 
American  species. 

Following  the  activities  of  the  Blake,  explorations  were  made  by 
steamers  of  the  United  States  Fish  Commission  in  the  deeper  waters 
ofT  the  New  England  coast  and  off  the  Delaware  Capes,  extending 
their  field  of  operations  to  the  Hatteras  region,  from  inshore  stations 
to  the  abyssal  depths  beyond  the  continental  slope.  These  were  the 
Fish.  Hawk  in  188(>-1882,  and  the  Albatroaa  in  1883-4.  The  mol- 
lusks  so  obtained  were  made  subjects  of  a  series  of  papers  by  A.  E. 
Vemll,  pubhshed  in  the  Transactions  of  the  Connecticut  Academy  of 
Arts  and  Sciences  in  1882,  1883,  and  1885,  and  also  by  Katherine 
Bush  in  the  same  publication  in  1885.  The  Yerrill  and  Bush  Scaph- 
opods  so  added  to  our  list  are  as  follows: 


Cadulus  pajidionis  Verrill. 

1884. 

Dentalium  solidum  Verrill. 
DenUdium    occidentale    sulcatum 

Verrill. 
Oadulua  grandis  Verrill, 

To  the  above  new  species  Verrill  and  Bush  referred  other  American 
Scaphopoda  to  English  and  Norwegian  species  as  follows: 


1885. 

Dentalium  laqu^atum  Verrill. 
Dentalium  leptum  Bush. 
Cadulus  spectabUis  Verrill. 
(hduhis  carolinen»is  Bush. 
Cadulus  inciaus  Bush, 


Cadidus  propinquua  Sara. 
Cadulua  jeffreyaii  Monterosato. 
Cadulus  cylindratua  Jeffreys. 
SipJwnodenfaUuTn  lofolenaia  Sars. 


Siphonodentalium  affints  Sars. 
Siphonodentalium  vitrium  Sars. 
Siphonodentalium  teres  Jeffre'ys. 
Dentalium  ensiculua  Jeffreys. 
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The  Albatross  also  made  some  further  explorations  in  the  Gulf  of 
Mexico  and  the  Caribbean,  and,  finally,  while  leaving  the  Atlantic  in 
1S87,  established  a  series  of  stations  along  the  South  American  coast. 
I>octor  Dall  published  the  results  in  1S92  in  the  Proceedings  of  the 
United  States  National  Museum.  This  added  to  our  already  ex- 
panded list  Dentalium  cents  Watson,  D.  candidum  Jeffreys,  and 
Qtdvlus  tumidosus  Jeffreys. 

No  further  additions  were  made  until  the  appearance  of  Pilebry 
and  Sharp's  monograph  of  the  Scaphopoda  in  1897-8,  this  being 
volume  17  of  Tryon's  Manual  of  Oonchology.  In  this  comprehensive 
work  the  authors  carefully  redefined  aJl  subgenera,  grouped  the  species 
according  to  their  afiinities,  made  many  useful  keys,  amplified  many 
old  descriptions,  and  illustrated  anew  many  types  in  scales  of  large 
magnification.  Although  a  monographic  work  upon  the  Scaphopoda 
of  the  world  in  general,  it  remains  to-day,  for  our  western  Atlantic 
forms,  the  last  and  best  word  upon  the  subject.  The  following  new 
species  and  subspecies  to  be  included  in  our  list  where  therein  created : 


Dentali/um    stenosehizum    Pilsbry 

and  Sharp. 
Cadulus    tetrodon    Pilsbry    and 

Sharp. 
Caduius      haUeraaensis      Pilsbry 

and  Sharp. 
Cadulus  rushii  Pilsbry  and  Sharp. 


DentaUum    meridionale    Pilsbry 

and  Sharp. 
Dentalium    liodon    Pilsbry    and 

Sharp. 
Denbdium    liodon    aUoscMsmum 

Pilsbry  and  Sharp. 
DentaUum  presaum.  Pilsbry   and 

Sharp  (new  name  for  comprea- 

sum  Watson) . 

The  collection  in  the  United  States  National  Museum  of  the 
Scaphopods  of  the  Western  Atlantic  ia  made,  up  of  the  type  lot  mate- 
rial from  the  various  United  States  governmental  collecting  sources 
heretofore  mentioned,  together  with  some  material  obtained  by  ex- 
change or  gift.  Such  was  the  collection  in  1898  when  consulted  by 
Doctor  Pibbry  in  the  preparation  of  his  monographic  work.  During 
the  past  20  years  the  museum  collection  has  been  greatly  augmented. 
Many  specimens  have  been  culled  from  hitherto  unsifted  lots  of 
A^tross  material  dredged  in  the  Gulf  and  Caribbean  in  1885  and 
1S86.  Other  lots  have  been  received  from  shallow-water  AntiUean 
stations  obtained  by  numerous  collectors.  Much  material  has  also 
been  received  from  the  Bureau  of  Fisheries  Station  at  Beaufort, 
North  Carolina,  collected  by  the  Fish  Hawk  during  the  last  few 
years  in  the  r^on  about  Cape  Lookout.  Several  hundred  lots  of 
Scaphopods  have  been  added  to  the  collection  during  the  last  five 
years  from  my  own  dredgings  in  the  yacht  Eolia,  operating  in  the 
Florida  Keys  region  from  Tortugas  to  Miami  and  in  the  Bahamas  in 
depths  from  the  shore  to  about  200  fathoms.     Much  interesting  mate- 
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rial  has  also  been  received  from  the  ToTnas  Barrera  expedition  to 
western  Cuba,  furnishing  probably  a  very  complete  aeries  of  the 
shallow-water  forms  of  Cuba.  Finally,  a  share  of  the  material  taken 
by  the  State  University  of  Iowa  Expedition  to  the  Barbados  in  1918 
has  been  added  to  th^  national  collection. 

It  was  the  attempt  to  identify  and  classify  this  20  years'  accumu- 
lation of  new  material  that  led  to  a  review  of  the  whole  collection, 
which,  in  turn,  furnishes  the  subject  matter  of  this  paper.  The 
following  new  species  and  subspecies  are  herein  described: 


Dentalium  laqueatum  regvlare. 
Dentalium  Uxasianum  eeatum. 
DenUUium  texasianum  rioense. 
Dentalium  govldii  portoricense. 
Dentalium,  gouldii  colonense. 
Dentalium  rebeccaeTise. 
Dentalium  entale  atimpsoni. 
DetUaliuTa  agile  auiagHe. 
Dentaliujn  occidentale  georgiense. 
Dentalium  cer(Uum  flavum. 
Denialium  ceratum  tenax. 
Denialium  barUetH. 
Dentalium  luhulalum. 
Denialium  meridionale  jamaicense 
Dentalium  m^eridionaU  werriOi, 
Dent(dium  fioridenxe . 
Dentaliufn  amaliense. 
Dentalium  sowerbyi  pelliceri. 
Enialina  quadrata. 
SipKonoderUalium  slriatinum. 
Siphonodentalium  verriUi. 
SiphojiodeTiialium  occidentale. 
Siphonodentalium  bushi. 
Cadidua  quadrideniatus  acompaua. 
Cadvlus  elephas. 

Before  proceeding  to  the  consideration  of  the  genera  and  species  I 
wish  to  make  grateful  acknowledgment  to  the  officials  of  the  United 
States  National  Museum  for  the  privilege  accorded  me  to  consult  and 
freely  to  use  the  great  collection  of  Scaphopods  in  their  care,  and  for 
their  courtesy  and  invaluable  aid  rendered  me  in  the  preparation  of 
this  paper. 

I  am  also  greatly  indebted  to  Dr.  Henry  A.  Pilsbry,  curator  of  the 
conchological  section  of  the  Philadelphia  Academy  of  Sciences,  for 
the  generous  loan  of  the  Academy  collection  of  Dentalia  and  Caduli, 


Cadulus  catharus. 

Cadidua  parvu^s. 

Cadidus  foweyensis. 

Cadulus  portoricenMa. 

Cadulua  rusM  ome. 

Cadidua  providen»ia. 

Cadulua  eUmgatua. 

Cadvlita  greenlawi. 

Cadidus  arctus. 

Cadulua  brasUiensie. 

Cadulua  aimpsoni. 

Cadulua  nitidus. 

Cadulua  m.ia7nienaia. 

Cadulua  mayori. 

Cadul/aa  iota. 

Cadulus  auhvla. 

Cadidua  verrSli. 

Cadulua  Tegvlans. 

Cadulua  aOAiTitieus. 

Cadulua  tranaitorius. 

Cadulua  tranaitorius  harbadensis. 

Cadvlus  piaiensia. 

Cadulus  podagrinua. 

Cadulus  haliua. 

Cadvlus  teraus. 
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And  I  am  equally  indebted  to  Mr.  William  F.  Clapp,  in  charge  of  the 
collection  of  moUuaks  in  the  Museum  of  ComparatiTe  Zoology  in 
Cambridge,  Massachusetts,  for  his  courtesy  in  sending  me  all  the 
American  Scaphopods  of  that  collection. 

CLASSIFICATION  OF  THE  8CAPHOPODA. 

The  class  Scapbopoda  includes  but  two  families — the  Dentaliidae 
and  the  Siphonodentaliidae.  The  distinctions  between  them  are 
based  upon  (a)  differences  in  the  median  tooth  of  the  radula,  (b)  the 
form  of  the  foot,  (c)  certain  quite  definite  shell  characters.' 

The  Dentaliidae  has  the  median  tooth  of  the  radula  twice  as  wide 
■a  long;  a  pointed  conical  foot  surrounded  by  an  epipodial  process 
resembling  a  wingsbaped  sheath,  which  is  interrupted  or  slit,  like  the 
break  in  a  fold,  on  one  side;  a  shell  with  greateet  diameter  at  aperture. 
The  shell  is  almoet  always,  to  some  extent  at  least,  sculptured. 

The  Siphonodentaliidae  has  the  median  tooth  of  the  radula  less  than 
double  its  length.  The  foot  lacks  any  epipodial  processes,  and  is 
«ither  a  slender  vermiform  organ  or  is  expanded  on  the  end  into  a 
■ymmetrical  disk  with  fluted  or  indented  border.  The  shell,  except 
in  one  restricted  group,  wholly  lacks  sculptural  features,  being  smooth 
and  ^as^  in  texture,  and  it  is  generally  contracted  at  the  aperture. 

Family  DENTALIIDAE. 
The  family  Dentaliidae  possesses  but  one  genus — DeiUalium.  This 
has  been  subdivided  into  a  number  of  subgenera  based  chiefly  upon 
apical  characters  of  the  shell.  The  actual  value  of  these  apical 
characters  for  the  purpose  of  classification,  and  therefore  the  value 
of  subgenera  chiefly  based  upon  them,  is  not  alt<^ther  assured,  but 
in  a  genus  embracing  so  many  species  some  form  of  division  is  useful, 
even  though  it  be  somewhat  artificial.  Any  one  character,  if  relied 
upon  to  distinguish  the  larger  groups,  answers  well  enough  for  a  time, 
but  it  always  seems  eventually  to  invite  trouble.  The  shell  characters 
that  may  be  used  better  in  combination  for  the  larger  ot  the  smaller 
groups  are:  Type  of  sculpture,  the  form  of  the  tip,  the  degree  of  cur- 
*  vature,  the  size  and  thickness  of  the  shell,  the  position  and  form  of 
the  apical  slit.' 


■  FoideMUcdiludTOllheiiutainy  D[lbe8cai>bopad>s««Lacu>.l>uUilai,  Ulatorieilel'DrglalsBtlaiict 
tadvTcloppCOUDt  du  Danul*.  Aiiii.d«aad.Nat.(Z<Ml.),vot.  4.pp.  vl,Tll,<lg5A-T):  Simrolh,  Bromi'i 
riunn  and  Ordaungao  du  Tbla-R<lch)  (new  «d.),  vol.  3,  pp.  lU-M,  (ISHJ;  Lang,  Text  Book  olCamp . 
AoUamy  (EnfUib  tranalatkin  bj  Btrnard),  Part  3  (I9M)  (see  Index  lor  many  referencM);  Pllibrr  and 
<kKp,TT7<»'iMan<ulDlCoiKih(>b(T.Tol-l7(]B>T-8)(Mepp-'cl-TlT(orreIereDC«etollteratDre>:PelMDaar, 
HiDaa,  Tol.SatTreatlaDnZ(wlogT(LaiikMliir).  pp.ie7-»t(IWI(l)(9«blUlDgnphrDnpagsa0t).  The 
arUjriiMMfibes  of  Deobaya,  Ban,  end  otben  ere  fully  reviewed  In  the  worki  mentlimed. 

'  Fer  dlieuMkni  o[  (he  relative  values  ot  5ubgenerlc  oharacHn  In  the  Bcapbopoda  gee  Fllibrr  end  Sharp 
InTrron'a  Manual  DlCoDohaloKy,  vol.  17,  p.  Ii  of  the  introductlan,  aba  p.  ixli.  Beealso  Dall  InTrwu- 
Klonioflhe  Wagner  Institute,  TDl.  3,  part  1,  p.  139. 
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Genns  DENTALIUM  Llnnuiu.  17S8. 
1758,  DeMatiam  LinnaeuB,  Syet.  Nat.,  ed.  10.  p.  785. 
Type. — D.  elephantinum  LimiBeus  (AmboyDa). 

Sh^l  an  elongate  tube  open  at  both  ends,  increasing  in  diameter 
from  the  apex  to  the  aperture,  the  section  of  maximum  diameter 
being  coincident  with  the  peristome;  almost  straight  to  strongly 
curved ;  usually  sculptured  with  longitudinal  (lengthwise  as  from  tip 
to  aperture)  riblets  or  engraved  lines,  especially  near  the  tip  or  on 
the  posterior  portion.  The  sculptural  features  may  vary  in  d^;ree 
from  faint  indications  to  strong  heavy  nbs,  and  these  may  vary  in 
number  from  6  to  60  or  more-  The  original  number  of  ribs  or  ribleta  , 
in  the  apical  portion  are  often  increased  later  by  the  addition  of  others 
intercalated  between  them,  so  that  as  the  animal  grows  its  shell  in- 
creases in  the  number  of  its  ribs.  Frequently  all  sculptural  features 
present  in  the  posterior  or  middle  portion  of  the  shell  disappear  in 
the  anterior  portion,  the  senile  stage  showing  a  smooth  surface.  The 
sculpture  is  sometimes  further  modified  by  fine  transverse  lirae  occupy- 
ing the  spaces  between  the  longitudinal  ribs  or  even  crossing  them. 
Again,  the  intercostal  surface  may  present  a  fine  reticulated  plan  of 
excessively  minute  sculptural  .elements.  In  some  groups  there  are  no 
sculptural  features  whatever.  The  embryonic  portion  of  the  apex  is 
very  minute  and  fragile,  and  is  always  lost,  save' rarely,  in  very  young 
specimens.  The  apical  section  remaining  may  be  round  or  angular 
in  section,  in  which  latter  case  the  angles  become  the  b^nhings  of 
the  primary  ribs  or  riblete.  The  apical  opening  is  usually  modified 
by  a  slit  or  notch  of  varying  width  or  depth  and  variously  placed  in 
different  groups;  or  the  opening  may  be  simple  without  either  notch 
or  slit.  The  shell  varies  in  size  from  minute  needle-hke  forms  to  those 
of  4  or  5  inches  in  length,  in  thickness  from  fragile  to  heavy  and  solid ; 
in  texture  from  soft  and  chalky  to  hard  porcellanous  or  glassy;  in 
color  from  occasional  greenish,  reddish,  or  yellowish  species  to  pure 
white,  the  latter  greatly  predominating.  The  shells  may  be  trans- 
parent, translucent  to  opaque,  dull  lusterless  to  the  most  liighly 
polished  and  glistening  surface. 

The  animal  is  shaped  like  the  shell  it  occupies — elongate,  wrapped 
in  a  mantle  open  at  both  ends.  From  the  larger  end  a  pointed 
cylindrical  foot  may  be  protruded  or  almost  wholly  withdrawn.  It 
is  capable  of  more  or  less  expansion  at  the  end.  There  are  no  ten- 
tacles or  eyes.  Just  back  of  the  mouth  is  a  cluster  of  thread-like 
appendages  enlarged  into  spoon-shaped  terminals  (captaculae). 
TTie  exact  function  of  these  seems  not  to  be  definitely  understood, 
but  they  are  supposed  to  catch  and  hold  the  food,  consisting  largely 
of  foraminifera  and  other  minute  organisms.  The  liver  is  two- 
lohed,  the  gonad  simple;  the  heart  consists  of  one  ventricle,  and 
there  are  no  gills.     The  excretory  openings  are  in  the  forward  part 
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of  the  mantle  cavity,  but  the  escape  of  fecal  and  of  sexual  products 
is  through  the  smaller  end  of  the  shell.  The  sexes  are  distinct. 
The  nervous  system  consists  of  symmetrically  placed  central,  pleu- 
ral, pedal,  visceral,  and  buccal  ganglia. 

The  subgenera  of  Denialium  under  which  the  species  of  the  west- 
ern Atlantic  fall  are:  Dentaliwm  (s.  a.),  Anialis,  HeteroschMma,  Fia- 
tidentaliwm,  Graptacme,  Laevidentalvwm,  Episiplion,  Bathoxiphtis, 
Compressidene,  and  Fustiaria.  These  will  be  more  t)articularly 
discusaed  under  the  separate  headings  for  each  group,  but  for  a 
more  immediate  and  general  acquaintance  the  following  synopsis  of 
characters  is  presented.  The  distinctions  can  not  be  sharply  drawn, 
and  some  species  listed  under  one  heading  may  partake  more  or 
lees  of  the  characters  of  some  other  group. 

STNOPeiS    OF  THE    BUBOBNERA   OF   DEMTALIUM. 

Tip:  Angled,  polygonal  in  section. 

Sculpture:  Primary  ribe  prominent;   6,  9,  10,  or  12  primary  riba  in  Americ&n. 

Apical  features;   A  notch  or  ahallow  slit  on  the  convex  side,  or' apparently 
wanting 

Size:  Medium  to  large Denialium,  page  22. 

Tip:  LesB  distinctly  polygonal,  "eometimce  round." 

Sculpture:  Riblets  6  to  IS,  aometimee  almost  obsolete. 

Apical  features:  Notch  (not  Blit)  on  convex  aide  or  absent. 

Size:  Medium  or  very  long  and  slender Anlalit,  page  34. 

Tip:  Polygonal,  American  tormH,  with  9-angled  section. 
Bculpture:  Coarse  ribleta,  but  not  strongly  ribbed. 
Apical  features:  Slit  on  concave  side. 

Sise:  Medium  to  large HtteroKhigma,  page  56. 

Tip:  Indistinctly  polygonal,  hexagonal. 
Sculpture:  Very  many  riblets. 

Apical  features:  Long,  narrow  slit  on  convex  side. 

Size:  Very  large Fissidenlalium,  page  58. 

Tip:  Round. 

Sculpture:  None. 

Apical  features:  Apical  slit  generally  on  convex  aide  or  sometimes  latemlly 
placed. 

Sise:  Small Graploant,  page  65. 

Tip:  Round. 

Sculpture:  None. 

Apical  features:  Apical  alit  generally  on  convex  ride. 

Size:  Small  or  long  and  slender Laevidttttalium,  page  73. 

Tip:  Round. 

Sculpture:  None. 

Apical  features:  No  alit,  iieually  a  projecting  "pipe." 

Size:  Very  small,  needle-like EpmpAon,  page  77. 

Tip:  Unknown. 

Sculpture:  None, 

Apical  features:  Broad  slit  on  convex  side. 

Special  features:  Strongly  compreased  laterally, 

BaOiaxipkut,  page  81. 
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Tip:  Unknown. 

Sculpture:  None. 

Apical  features:  None. 
Size:  Small. 

Special  featuTM:  Strongly  comprcMed  between  convex  and  con- 
cave sides Ccimprutident,  page  83. 

Tip:  Unknown. 

Sculpture:  None, 

Apical  (oaturM:  Very  long,  straight,  linear  slit  on  or  near  the  convex  aide. 
Sice:  Medium Futtiaria,  page  86. 

Family  SIPHONODENTALIIDAE. 

This,  the  second  family  of  the  Scapbopoda  (see  p.  87  for  the  essen- 
tial features),  contains  the  three  genera,  EnitAina,  SifTionodenialium, 
and  CadvXus.    Ilese  may  be  roughly  diagnosed  as  to  shell  charac- 
ters in  synoptical  form,  aa  follows: 
Form:  Greatest  diameter  at  aperture,  strongly  curved. 

Apical  features:  Nuclear  apex  round  in  section,  becoming  hexagonal. 
Sculpture:  Vwy  fine  longitudinal  riblets. 

Sice:  Small EniaUna,  page  87. 

Form:  Greateat  diameter  at  aperture,  strongly  curved. 
Apical  features:  Apex  round  in  section. 

Sculpture:  Nona;  highly  polished  siutece. 

Sise:  Small SijAimodeTUaHxan,  pageSS. 

Fonn:  Greatest  diameter  not  at  the  aperture. 
Apical  features:  None. 
Sculpture:  None. 

Sice:  Smalt Cadulxu,  page  SS. 

Genu  ENTAUNA  MoateroMto,  ISTT 

1872.  EMiJina  Uontbrosato,  Noticia  intomo  alio  Conch.  Foes,  di  Honte  Pelle- 
grinp  e  Ficuacei,  p.  27. 

Type. — E.  tOragoiui  Brocchi  (Italian  fossil). 

Shell  DerUalvum-Xike  in  having  the  greateat  diameter  at  the  aper- 
ture. Very  strongly  ciirred,  small,  and  sculptured  with  longitu- 
dinal fine  riblets.  The  apex  (except  in  the  nuclear  portion)  is 
angular;  in  the  two  American  species  quadrate.  The  angled  apeoE 
and  sculptural  features  surest  a  true  Den^ium,  but  the  form  of 
the  foot  and  other  anatomical  features  indicate  a  position  under 
the  Siphonodentaliidae. 

Thb  genus  needs  no  further  subdirision. 

Geans  SIPHONODENTALIUM  Sarh  1859. 

1859.  SijAotwdenialittm  Sahs,  Porh.  Videnskabe-Selskabet,  Christiania,  p.  62. 

Type. — S.  vHreum  Sara  (north  Europe). 

Shell  strongly  arcuate,  slightly  tapering  with  maximum  diameter 
at  aperture.  Circular  in  section  and  without  sculpture.  Apex 
large  and  either  simple  or  cut  into  lobes. 
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The  genua  has  been  divided  into  two  "sections,"  according  to 
the  presence  or  absence  of  apical  lobes,  but  the  value  of  the  sub- 
divisions may  be  questioned.     They  axe: 

Apex  with  alita  or  lob«e Sij^tonodenlalium  e.  a.,  page  88. 

Apex  simple Pultelbim,  page  92. 

Genus  CADULVS  PhJUppI,  1844. 

18+4.  Cadulu*  Phiupm,  Enum.  Moll.  Sicil,,  vol.  2,  p.  209. 

Type. — C.  ovulum  Philippi.     (Mediterranean.) 

Shell  scupltureless,  smooth,  polished,  of  circular  or  oval  section. 
More  or  less  arcuate,  with  a  greater  or  lesser  swelling  or  bulge  Dear  the 
middle  or  between  the  median  portion  and  the  aperture.  Aperture 
usually  somewhat  contracted  and  never  the  section  of  greatest 
diameter  of  the  shell.  Apical  characters  vary  from  simple  to  two 
or  four  deeply  or  slightly  cut  notches. 

The  division  of  (Mdvlua  into  subg^era  of  doubtful  value  finds  an 
excuse  only  in  the  aid  it  offers  in  grouping  conveniently  a  large  num- 
ber of  species  of  slight  diagnostic  features.  Possibly  the  value  of 
Polyschides  from  a  biologic  point  of  view  may  be  less  questioned  as  a 
sul^nus  distinct  from  what  is  accepted  as  typical  Cadvlua,  but  the 
others  are  rather  artificial.  The  following  is  the  order  of  subdivision 
offered  by  Pilsbry  and  Sharp  with  the  addition  of  Plaiyachides: 

Apes  with  two  prominent  slita Ditchides, 

Apex  with  {our  prominent  elite  leaving  four  prominent  triangular  lobee, 

Polyschides,  page  B6. 

Apex  with  (our  very  eh&llow  notches  leaving  four  wide  lobes Platysdiides,  paffi  104. 

Ap«x  not  alit  or  notched. 

Small  obeee  forme Cadtduta,  e.,  page  141. 

Slender  forms Gadita,  page  130. 

The  subgenus  Disehides  characterized  by  two  slits  in  the  apex  is 
as  yet  unknown  from  the  faunal  areas  under  consideration. 

LIST  OF  THE  EAST  AMERICAN  SCAPHOPODS. 

Dentalium  tDerUalium)  laqtuatum  Veirill  1885,  page  28. 
Denlalium  (Denlaliwn)  laqtuatum  laqueatum  Verrill  1885,  page  24. 
Dtntalium  (Dentatium)  reguiart,  new  eubspeciee,  page  24. 
Group  of  D.  tezatumian: 

Denlalium  (Denlalitim)  Uauianttm  Philippi  1848,  page  27. 

Drtilalium  (Dentalium)  lexa»ianum  Uxtuianum  Philippi  1848,  p^e  28. 

Denlalium  (Dentalium)  texatianum  eettum,  new  subepedee,  page  29. 

Denlalium  (Dentolium)  texatianum  rioenie,  new  nibspeciea,  page  29. 

Denlalium  {Denlalium)  gouldii  Dall,  18S9,  page  29. 

DerUalium  (Denlalium)  gouldii  gouldii  Dall,  1889,  page  30. 

Dtntalium  (Denlalium)  gouldii  ■portoricenst,  new  subspecies,  page  30. 

Dmlalium  (Dentalium)  gouldii  eolonente,  new  aubepeciea,  page  31. 

Dtntalium  (Dentalium)  rebeccaeme,  newapeciee,  page  31. 

Dmlalium  (Dentalium)  obtmrum  Dall,  1890,  page  32. 

Dfntalium  I  Denlalium)  earduut  Dall  1869,  page  33 
157582°— 20 2 
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Group  of  D.  occidmtale: 

Dcntatium  (AntalU)  enlal-e  tttmpwni,  new  name,  page  35. 

Dfnialium  (Anialit)  aqile  mbagite,  new  8ub3pecie!>,  page  38. 

Denlalium  (Anlalis)  occidenlale  Stimpaon,  IS51,  page  40. 

Dentalium  (Antatit)  orddentaU  oeeidentale  Stimpwn,  18!>1.  pa^  41. 

Dentalium  (Antnlu)  oeeidentale  gtorgieme,  new  name,  pace  43. 
Group  of  D.  antillamm: 

Dentalium  (Antalit)  antUlarvm  Orbigny  1846,  page  44. 

Dentalium  (Antalit)  pseudohexagonum  Ihering,  page  46. 

Dentalium  {Antalii)  diipariU  Orbigoy,  1846,  pa^e  47. 
Group  of  D.  cenUum: 

DerHnlium  (Antalii)  eenium  Dall,  1881,  page  4B. 

Dentalium  [ArUalit)  c«ni(um  eeratum  Dall,  1681,  page  50. 

Dentalium  (Antalit)  eeraltimflavum,  new  mbfpepie^.  p<ige  51. 

Dentalium  (Antalit)  tenax,  new  subspecies,  pase  &2. 

DerUalium  (Antalit)  taphrium  Dall,  1880,  poge  53. 
Group  of  D.  bartUai: 

DnUalium  (Arilalii)  bartletli,  new  species,  page  56. 

Dmtalium  (Anlalii)  (ufrulolum,  new  species,  page  56. 
Dentalium  {BeteroUhitma)  talUOtrix  Dall,  1889,  page  67. 
Dentalium  (ITeUrotehitma)  tubterfissum  Jeffreys,  1877,  page  58. 
Dentalium  (Fitndentalium)  amphialum  Watson,  1879,  page  59. 
Dentalium  (Figsidentalium)  meridicnale  Pilobry  and  Sharp,  1897,  pa^  59. 
Dentalium  (Fittiiientalium)  meridionale  meridionale  Pilsbry  and  Sharp.  1897.  page  «1 . 
DtiUalium  (Fittidentalium)  mervHowUe  jamaxcente,  new  subspecies,  page  82. 
Dentalium  (Pi»»identalium)  meridiimale  vemlli,  aew  name,  page  82. 
Dentalium  (Fiiindentalium)  Jloriderue,  new  speciee,  page  64. 
Dentalium  (Graptacme)  eboreum  Conrad,  1846,  page  66, 
Dentalium  (Graplaaiu)  eircumnnttum  Watson,  1879,  page  6S. 
Dentalium  (Graptaeme)  temiitriolatum  Guildii^,  18.'M,  page  69. 
Dentalium  (Graptactne)  amalieme,  new  spedee,  page  71. 
Dentalium  (Graptacme)  aericatum  Dall,  1881,  page  71. 
Dentalium  (Graplaeme)  eatamui  Dall,  1889,  page  72. 
Dentalium  (Laevidentalium)  ealUpeplum  Dall,  18S9,  page  74, 
Dentalium  (Laevidentalium)  perlon^m  Dall,  1881,  page75. 
Dentalium  (Laevidentalium)  liadon  PUsbry  and  Shup,  1897,  page  76. 
Dentalium  (Laevidentalium)  liodon  liodon  Pilsbry  and  Sharp,  1897,  page  78. 
Dmtalium  (LaevideTitalium)  liodon  allotdiitmum  Pilsbry  and  Sharp,  1897,  page  77 
Dentalium  (Epitiphon)  tovierbyi  Guilding,  18.14,  page  77. 
Dentalium  (Epitiphon)  tovierbgi  towerbyi  Guilding,  1834.  page  79. 
Dmtalium  (Epitiphon)  tou>erbyi  ptlliceri,  new  siibepeciee.  p^e  80. 
Dentalium  (BathorijAut)  enticulut  Jeffreys,  1877,  page  81. 
Dmtalium  (Bathoziphut)  didymum  Watson.  1879,  ps^  83, 
Dentalium  (Compr^tident)  preuum  Pilsbry  and  Sharp,  1887,  page  83. 
DentiUium  (Comprettidmt)  ophiodon  Dall,  1881,  page  84.   , 
Dmtalium  (FutHiBia)  atenotchitum  Pilsbry  and  Sharp,  1897,  page  86. 
Entalirui  platamade*  Watson,  1879,  page  87. 
Enlalina  quadrala,  new  speciee,  page  88. 
Siphowdmtalium  lobalum  Sowerby,  1860,  page  89. 
Sipihonodenlalium  ttriatinum  new  speciee,  page  90. 
Siphanodentatium  tytthum  Watson.  1878,  page  91. 
Siphonodentalium  rerrilli,  new  speciee,  page  91. 
Siphtynodentalium  (PuUeltum)  oetidentale,  new  species,  page  93. 
Siphonodentalium  (Pultellum)  bu^i,  new  species,  page  94. 
Cadulu*  (Polytehide*)  Utratehietut  Watson.  1879,  page  S7. 
Cadulut  (Polyedtidet)  quadndmtaXut  Dall  1881,  page  97. 
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CoduluM  {Polytckida)  quadridentalut  quadridentatui  JM\  ISSl,  page  99. 
Cadultu  (Polyidiidt*)  qwutidtnlatut  acompiux,  new  eubepeciee,  page  100. 
CpdtUiu  (Polytehida)  Utrodon  Pilsbry  and  Sharp.  1R97,  page  101. 
CahUia  (Polytthida)  earoHnenna  Bush,  1885.  page  102. 
Group  of  C.  grandit: 

Cadalut  {Platytdkidtt)  grartdU  Venill,  1SS4,  page  105. 

Cadvbtt  (Platyidtidet)  ipeetabiii*  Vemll,  18S5,  page  106. 

Cadulvt  (Platytdndet)  elephai,  a0W.BpetndB,  page  107. 

CadiUui  lPtal9$diida)  -paciUum,  Dall,  1889,  page  108. 

Cadulua  (Pialytdndu)  aajaalw  Dall,  1881,  page  109. 
Group  of  C.  agattia: 

Caduhu  (Plat!)»Mda)  agtutmi  Dall  1881,  page  110. 

CadvXu*  (PUUytchidet)  aUhamt,  new  speciea,  page  112. 

Cadulut  (PkU^Khida)  parvu*.  new  speciee,  page  113.  . 

Caduhu  (Platytdada)  foweyeoM,  new  apeciee,  page  114. 

Cadalut  (PUttytdtide*)  porlorietntit,  oew  speciee,  page  115. 
Group  of  C.  pandionii: 

Cadulut  (PlatyidmUi)  nuhii  Filabry  and  Sharp,  1898,  page  118. 

Cadidut  (Plalffidiidti)  nttkii  ame,  new  nibBpeciee,  page  118. 

CWhJu*  iPlat^uAida)  pandionit  Veirill  and  Smith,  1880,  page  118. 

CadtdiA*  {PliOytehidet)  wataoni  Dall,  1881,  p^e  120. 
Cadaljit  (PUdydtidu)  vuipidmi  Wataon,  1879,  page  121. 
CodtUtu  Platytchidei)  providennt,  new  epeciee,  page  122. 
CadtUv*  {PUUytdiida)  eUmgatut.  new  species,  page  122 
CatuluM  {PlatyKkidai)  grtenlawi,  new  species,  page  123 
Cadubu  {Platyidudt*)  antut,  new  species,  page  124. 
Caduliu  {PlatyKhidet)  braiilimtit,  new  species,  page  124 
Caduiu*  {Plalytdiida)  butkn  Dafl,  1SS9,  page  125. 
Cadidtu  {Platyldiida)  funufo  Dall,  1881,  page  126. 
Cadidui  {Platytdhda)  nmptoni,  new  speciee,  page  127. 
CWfciItu  (PiatynAidtt)  amionfiu  Dall,  1881,  p^e  128. 
Coduliu  (Platysdudtt)  nitidut,  new  species,  page  129. 
Cadtiivt  (Platyachidet)  miamUnti*,  new  apecies,  page  129. 
Group  of  C.  taurideru: 

CaduluM  (GadOa)  Movridem  Wateon,  1879,  page  131. 

Caduiut  (Gadita)  rtalrideni  Wateon,  1879,  page  132. 

Cadulut  (GadUa)  mayori,  new  species,  p^e  133. 
Group  ol  C.  miniuaUtu: 

Cadaiiu  (GwOia)  mintLteuluM  Dall.  1889,  page  134. 

Caduiut  {GadUa)  iola,  new  species,  page,  134. 

Cadultu  (GaiKla)  tubula  new  species,  page  135. 

Cadulut  (GadiUt)  vemili,  new  species,  page  136. 

Cadulut  (Oadila)  regiUam,  new  species,  page  137. 

Cadulu*  (fladUa)  atiaTitieu*,  new  species,  page  137. 
Cadulv*  (fiadUa)  eglijtdrattu  Jeff leye,  1877,  page  139. 
Group  of  C.  acu*: 

Cadulut  (Gadila)  aau  Dali,  1889,  page  140. 

Cadulut  (Gadila)  dommguawis  Orbigny,  1853,  page  141. 
Caduliu  [Cadulut)  curtua  Watson.  1S7S,  page  142. 
CaduluM  (Cadulut)  eongrumt  Watson,  1879,  page  142. 
Caduhtt  (Cadulut)  trantilonut,  new  species,  pi^e  143. 
Oorfubu  (Cntfuitu)  (nmntormt  barbadtntit,  new  subspecies,  page  144. 
Cadulut  (Cadulut)  ompullaMut  Watson,  1879.  page  144. 
Cadulut  (Cmiulut)  erijuti*  Watson,  1879,  page  145. 
radulut  (Cadulut)  obetut  Watson.  1679,  page  146. 
Cadulut  (Caduhu)  cueurbitut  Dall,  1881.  pige  146. 
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Cadidus  (CaduluM)  plaUntit,  new  speciea,  p»ge  147. 
Cadulut  (Caduliu)  podagrinu*,  new  epeciee,  page  148. 
Caduiv*  {Cadulwi)  haliv*.  now  species,  page  149. 
Codvlwi  {Cmhiiiu)  ternu,  new  species,  page  140. 

GEOGRAPHICAL  DISTRIBITIOX 

The  following  table  sets  forth  the  gec^raphical  and  depth  ranges 
of  all  the  species  and  subspecies  enumerated  in  this  paper.  To 
interpret  the  records  some  allowance  must  be  made  for  the  meager 
information  we  possess  in  regard  to  many  of  the  species.  The  area 
imder  consideration  is  very  great,  including  many  thousand  miles 
of  coast  line  and  vast  oxpanse  of  ocean,  where  the  extremes  of  tem- 
perature and  salinity  are  met.  In  all  this  diversified  area  but  few 
rather  restricted  regions  have  been  thoroughly  explored.  The  entire 
coast  from  the  Mississippi  Delta  to  Colon  and  thence  along  the  Carib- 
bean shores  of  South  America  is  almost  unknown.  The  few  records 
we  have  from  its  continental  slope  are  insufficient  for  oooclusive 
generalization.  The  number  of  dredge  hauls  from  the  entire  South 
American  coast  is  actually  less  than  those  made  within  a  square  of 
20  or  30  miles  off  Cape  Hatteras.  The  same  is  almost  true  of  the 
archibenthal  belt  about  the  AntiUean  Islands.  In  the  very  few  areas 
where  intensive  collecting  has  been  done  a  number  of  Scaphopods 
have  been  discovered  which,  upon  our  range  list,  must  appear  to  be 
as  of  a  particular  locality  only,  while  some  others  connect  specifically 
a  thousand  miles  away  without  any  intermediate  record.  Thus 
many  v^aries  of  distribution  are  presented  which  would  likely  be 
explained  away  by  a  fuller  knowledge  of  actual  facts.  Our  table  is 
truthful  as  far  as  it  goes,  but  jt  can  not  always  tell  the  whole  truth. 

A  possible  source  of  error  may  arise  where  the  continental  slope 
drops  swiftly  into  profound  depths,  and  especially  where  such  declivi- 
ties are  swept  by  an  oceanic  current.  This  condition  obtains  off  the 
Yucatan  Banks,  along  the  shores  of  Cuba,  and  probably  in  many 
other  AntiUean  localities  where  steep  depth  gradients  are  the  rule 
rather  than  the  exception.  Thus,  species  living  near  the  upper  edge 
of  a  continental  slope  (usually  a  rich  life  zone)  may  easily  have  their 
dead  shelb  carried  the  few  miles  necessary  to  deposit  them  upon  the 
ocean  iloor.  Fish  no  doubt  consume  vast  quantities  of  Scaphapods 
and  occasionally  eject  their  shells  at  considerable  distances. 

Despite  the  poverty  of  our  data  and  the  margin  of  error  in  our 
records  it  is,  nevertheless,  possible  to  draw  some  definite  conclusions 
from  the  table. . 

1.  A  cold-water  group  (D.  stimpsoni,  ocddentale,  georgiense,  enn- 
cvlus,  and  8.  lobatum)  belonging  to  a  far  northern  range  and  all 
having  East  Atlantic  affiliations,  persist  south  of  Cape  Cod  and  occa- 
sionally even  to  Hattoras.  In  all  such  cases  their  station  depths  are 
sufficient  to  furnish  the  degree  of  cold  necessary  for  their  economy. 
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2.  Of  southern  shallow  and  moderate  depth  forms  but  one  (G. 
agassizii)  passes  Hatteras,  and  this  along  the  Gulf  Stream  edge. 

3.  Many  deep-water  species  have  a  very  extensive  southern  rai^e, 
but  even  in  their  cases  Hatteras  seems  to  form  a  recognizable  barrier 
against  northern  migration.  An  exception  is  noted  in  D.  meridionaU, 
which,  considered  as  a  superspecies,  extends  from  Brazil  to  Geoiges 
Banks,  but  in  a  least  recorded  depth  of  about  700  fathoms. 

4.  The  majority  of  species  enumerated  belong  to  what  might  be 
called  in  broad  terms  an  Antillean  fauna.  They  are  usually  noted 
from  more  than  one  Antillean  locality,  and  a  laige  proportion  of  them 
appear  along  the  Florida  keys  and  the  sweep  of  the  Gulf  Stream. 
Those  Antillean  species  not  found  in  the  Florida  Straits  are  of  very 
restricted  local  distribution  or  belong  to  the  greater  depth  zones. 

5.  A  certain  number  of  Florida  Key  species  are  not  of  Antillean 
range,  but  appear  occasionally  in  the  Gulf  of  Mexico  and  have  a 
range  northerly  within  the  Gulf  Stream  influence  to  Hatteras.  These 
seem  to  constitute  a  more  strictly  Floridian  element. 

6.  A  few  species  (D^textmanum,  paeudohexagonum,  duparile,  seri- 
catum,  liodan,  C.  aeompsua,  v)at8<mi,  and  providerms)  seem  to  indicate 
a  scheme  of  distribution  which  includes  the  mainland  coast  from 
Brazil  to  West  Florida  and  the  CaroUnas,  and  excludes  all  the  Antilles 
save  Barbados;  nor  are  they  to  be  found  in  the  Gulf  Stream.  Just 
how  far  such  a  faunal  element  may  be  differentiated  is  now  unsafe 
to  say  in  view  of  our  imperfect  knowledge  of  the  area  involved. 
There  is  a  significance,  however,  in  the  present  record,  for  it  will  also 
be  noted  that  all  our  Brazilian  records  are  only  repeated  in  the  Bar- 
badian region,  along  the  mainland  shores  and  in  the  Gulf  of  Mexico, 
but  not  in  the  broad  Antilloan  region,  nor  in  the  Gulf  Stream.  I 
exclude  from  these  only  the  abyssal  ocean  floor  species. 

7.  A  false  note  is  touched  in  an  11-fathom  station  off  Bio  de  la 
Plata  quoted  four  times  in  our  table,  and  in  each  instance  for  deep- 
water  species  of  other  stations.  I  feel  quite  sure  that  some  error 
has  been  made  in  recording  this  station  (No.  2714)  by  the  United 
States  Fish  Commission. 

In  conclusion,  then,  I  would  say  we  have  to  deal  with  two  well- 
defined  and  clearly  marked  faunas — first,  a  northern  cold-water 
group  of  close  northern  Europe  affiliations,  and  extending  from  the 
New  England  region  and'  its  outer  banks  to  Hatteras;  second,  an 
Antillean  assembl^e  of  very  extensive  range  from  Brazil  to  Hatteras, 
with  the  dominating  influence  of  the  currents  entering  the  Caribbean 
from  the  Atlantic  and  debouching  from  the  Gulf  as  the  Gulf  Stream 
as  the  main  distributional  force.  Within  this  great  area  are  likely 
certain  well-marked  subfaunal  areas,  two  of  which  are  recognizable 
from  our  table.  One  of  these  is  a  mainland  coastal  faunula  and  the 
other  a  Floridian  element  which  includes  the  area  bordering  the  inner 
edge  of  the  Gulf  Stream  from  lower  Florida  to  Cape  Lookout  or 
Hatteras. 
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SYSTEMATIC  CONSIDERATION  OF  THE  SPECIES.' 
GenoB  DENTALIUM  Uanaeos. 
Subgenus  DGNTAUUH  Utmaeua,  1758. 
1758.  Dentalium  Linnaeus,  Syst.  Nst.,  ed.  10,  p.  7S5. 

Type, — D.  elepfidntinum  Linnaeus. 

Tip  polygonal;  in  the  American  species  observed  clearly  hexi^ona) 
or  if  obscurely  angled  then  giving  rise  to  9,  10,  or  12  primary  longi- 
tudinal ribs  usually  increased  by  intercalation  of  secondary  ribs  to 
a  total  rarely  exceeding  20  altogether.  The  ribs  are  usually  well 
developed  and  prominent,  especially  upon  the  posterior  portion  of 
the  shell.  Microscopic  sculpture  including  both  longitudinal  and 
transverse  series  may  or  may  not  exist.  Apical  features  are  gener- 
ally wanting  but  in  some  species  a  sUght  notch  is  observable  on  the 
convex  side. 

The  shells  of  this  subgenus  are  medium  to  fairly  ]ai^  in  size — 
from  21  to  89  mm.  in  American  forms. 

The  line  of  differentiation  between  this  and  the  next  subgenus — 
Atiialia  is  ill  defined.  In  general  the  latter  group  includes  smaller 
and  less  obviously  sculptured  shells.  The  American  species  of 
Dentalium  may  be  roughly  grouped  into  those  of  6  primary  ribs 
and  those  of  more  than  6,  and  also  those  with  and  those  without 
microscopic  sculpture. 

SET  TO  THE   BPECIES  OF  THE  SUI10ENU8  DENTAUUM. 

Tip  section  heiagooal. 

Intercostal  spaces  smooth. 

Ribs  rod-like  and  slender Uituianwn,  page  27. 

IntonaUated  ribe  few. 

IntercostAl  spaces  flat taatianum  ttxananum,  page  28. 

Inlercoelal  spaces  rounded tezatianuTn  rioentt,  page  29. 

Intercalated  ribs  numerous Uxtaiannm  cttlum,  page  29. 

Ribs  not  rod-like,  brooder rebeccaentt,  page  31. 

IntercoetAl  spaces  not  smooth. 

Intercostal  spaces  microecopically  engraved gtmldii,  page  29. 

Shell  strongly  curved. 

Intercalated  secondary  ribe  present gouldii  colonentt,  page  31. 

Intercalated  secondary  ribs  absent... ^ouldii  porloncenu,  page  30. 
Shell  not  strongly  curved goul&i  gmildii,  page  SO. 

1  In  the  description  ol  species  tollowlug  thevord  "posterior"  refers  lo  tbsl  portloD  oftheihell  near  Uis 
BinallcrDrpoliiIedend  ;  "BnUrlor"  toUuitportlDnof  tbeabsll  Dear  the  aperture  or  Isrgecend.  Tba"prl- 
msry"  ribs  orrlbLets  are  the  first  or  orlgUiBlloiigKiidlaab  appearing  on  the  Upol  the  ibell:  tlie"9ecandarT" 
ribs  or  rlblela  are  those  Lsler  appearing  or  intercalated  between  the  "prtmaiieB."  The  "arc"  o[  the  sheU 
1b  a  measure  oF  cunslure  determined  hy  the  dislSDn  In  mlllimetera  from  a  line  eonnectUig  the  ipei  and 
aperture  to  the  highest  polut  alwve  It  In  the  Doncare  arcb  e!  Ibe  shell.  Ttie  drawing  sbows  this  nwre 
Clsrlr  than  Words. 


by  Google 


EAST  AMEBICAN   SCAFHOPOD  MOLLUSKS.  23 

T!p  ■ecdon  not  hexagonal. 

FiiDury  riba  9 oh*carum,  page  32. 

Frimuy  ribe  more  th&n  9. 

Intercoetal  sculpture  of  tranaverse  riblets corduut,  page  33. 

Intercostal  Bculpture  of  latticed  design laqueatum,  page  23. 

Sculpture  becoming ob8olet«  nearaperture.Ia^uenfunt  2a(fu^Qfum,page24. 
Sculpture  sot  becoming  obsolete  ae&T  ApertareJaqntatum  regulare,  p.  26. 

DBNTALIOd  (DBNTAUUM)  LAQVBATUM  Vwitt. 

1885.  Dentalitan  laqwatum  Vbbbill,  Tmis.  Conn.  Acad.  Arts  Sd.,  vol.  6,  pt.  2, 

p.  431,  pi.  44,  fig.  18. 
1889.  DmtalxTtm  laquealum,  Dall,  Bull.  MuB.  Comp.  Zool.,  vd.  18,  pt.  2,  p.  426, 

pi.  27,  fig.  1. 
1889.  Dmtalium  laqtuatnm,  Dali,  Bull.  37,  V.  S.  Nat.  Mub.,  p.  78,  pi.  27,  fig',  1; 

pi.  46,  fig,  18. 
1897.  fiCTitoIiuTn  {Dentaliwit)  laqiuattan,  Piubrt  and  Sharp,  Tryon's  Manual  of 
Coocb.,  vol.  17,  p.  10,  pi.  7,  figs.  1,  2;  pi.  5,  fig.  73. 

The  shell  is  large  with  a  maximum  length  and  diameter  of  62  by 
^  mm.,  rather  thick,  strong,  gently  curved,  the  tip  being  sharply 
curred.  The  tip  is  nine  angled,  quickly  tapering;  the  balance  of 
the  sheU  only  moderately  so.  Adult  specimeoB  are  alwaj^  without 
tips.    Occaaionally  the  shell  is  slightly  flattened  dorso-ventrally. 

The  color  is  dull  white,  opaque,  neither  glassy  nor  chalky.  Nearly 
all  the  National  Museum  specimens  are  black  stained  on  the  poste- 
rior portion  of  the  shell. 

The  sculpture  consists  of  9  to  12  strong  elevated  primary  longi- 
tudinal ribs,  with  about  equally  spaced  concave  intercostal  spaces. 
The  riba  become  broader  and  less  elevated  in  about  the  middle  por- 
tion of  an  adult  shell,  while  the  spaces  between  them  become  wider 
and  flatter,  with  but  alight  intercalation  of  less  important  secondary 
ribs.  On  the  anterior  third  the  ribs  degenerate  into  a  rather  smooth 
surface,  or  sometimes  persist  to  the  aperture.  Over  all  the  shell 
surface,  including  the  ribs,  is  spread  a  finely  reticulated  sculpture, 
becoming  only  less  apparent  on  the  extreme  anterior  portion,  or 
where  woni  off  on  the  rib  summits. 

An  apical  notch  on  the  convex  side  sometimes  extends  into  a 
fairly  long  slit,  but  these  apical  characters  are  often  quite  obliterated. 
'  Length,  45  mm.,  diameter,  6  mm.  (Verrill,  type). 

Length,  51  mm.,  diameter,  6  mm.,  arc  1  (without  tip). 

Length,  55  mm.,  greater  diameter,  6  mm.,  leaser  diameter,  5.5  mm. 

Length,  62  mm.,  greater  diameter,  6.5  mm.,  lesser  diameter,  6.5 
mm.;  arc,  1.5  (no  tip). 

Tips  are  easily  recognizable,  aside  from  their  sculpture,  by  rapid 
increase  in  diameter,  their  sharp  curve  and  the  fluted  peristome, 
tiw  primary  sculptural  features  being  repeated  on  the  inside  of  the 
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shell.  The  nepionic  tip  is  preserved  in  a  Barbadian  specimen  which 
merits  a  description.  The  extreme  end  is  bulbous,  with  a  flaring 
opening  which  ia  somewhat  produced  or  drawn  out,  and  is  perfectly 
smooth,  exceedingly  thin,  and  glassy.  This  bulbous  portion  of 
about  0.2  nun.  length  is  followed  by  a  constricted  neck  of  about  0.2 
mm.  length,  around  which  are  several  prominent  growth  bands. 
Following  this  constricted  neck  the  shell  begins  its  normal  increase 
in  girth  as  an  exceedingly  fragile  round  tube  1  mm.  long,  upon  which 
appear  faintly  the  beginnings  of  the  primary  ribs.  These  ribs  in- 
crease in  definiteness  until  the  shell  loses  its  romid  section  and  be- 
comes polygonal  in  form.  These  primaries  show  a  minute  serration 
even  before  the  interspaces  assume  their  characteristic  transverse 
sculpture.  All  of  the  portion  so  described,  which  measures  about 
3  mm.  in  length,  is  broken  off  and  lost  except  in  very  rare  instances. 
A  normal  tip  measurement  is:  Length,  25  mm.,  diameter,  4  nun., 
with  an  arc  of  3.1. 

Variations  are  slight  and  may  be  referred  chiefly  to  the  d^ree  of 
persistence  shown  by  the  primary  ribs  before  they  become  flattened 
and  finally  mei^d  into  the  smoothish  anterior  portion. 

The  type,  Cat.  No.  44671,  U.S.N.M.,  was  dredged  at  United  States 
Bureau  of  Fisheries  Station  2268  off  Cape  Hatteras,  in  68  fathoms, 
gray  mud,  bottom  temperature  71.3°  F. 

The  extensive  series  in  the  National  Museum  collection  shows 
extremes  of  depth  from  10  to  193  fathoms  and  ranging  from  the 
Hatteras  region  to  Barbados,  including  the  Gulf  of  Mexico.  It 
appears  to  be  a  very  abundant  species  in  the  sandy  mud  ("green 
mud")  along  the  inner  edge  of  the  Gulf  Stream  in  the  Florida  Keys 
region,  especially  from  off  Fowey  Light  and  Cape  Florida. 

It  is  an  exceedingly  well-marked  species  of  very  definite  characters 
and  not  easily  to  be  confused  with  any  other  species  of  the  western 
Atlantic.    Two  subspecies  are  indicated. 

DKNTAUUH  (DENTAUUM)  LAQUEATUM  LAQUEATUM  VsrIIL 
Plate  1,  figB.  6  and  7. 

This  subspecies  includes  the  forms  presenting  the  sculptural 
features  described  under  D.  laquaUum  (p.  23)  as  losing  distinctness 
and  form  in  the  anterior  portion  of  the  shell.  All  the  sculptural 
elements  of  this  species,  consisting  of  primary  and  secondary  ribs 
and  a  finely  reticulated  surface  covering  both  the  ribs  and  the  spaces 
between  them,  become  gradually  merged  into  a  smooth  though  not  a 
polished  surface.     The  type  is  the  same  as  of  D.  laqueaium. 

The  following  lots  are  in  the  United  States  National  Museum 
collection : 
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If  (DENTALIUM)  UQUEATUM  REGULARE,  new  wfcmcKfc 
Plate  1,  fig.  8. 

Four  lota  in  the  National  Muaeum  collection  from  Jamaica  and 
Barbados  cany  the  ribs  without  change,  even  in  fully  adult  speci- 
mens, to  the  oral  end  of  the  shell.  The  12  ribs  in  the  specimen  se- 
lected as  a  type  are  prominent  and  are  neither  modified  nor  flattened 
at  their  termination  in  the  aperture  rim  of  the  shell.  The  fine  reticu- 
lation and  all  other  features  remain  as  in  typical  forms  (Denidlium 
laqweatum  lagiieatum). 

The  type,  Cat.  No.  107887,  U.S.N.M.,  measuring  40.5  mm.  in 
length  and  5,5  mm,  in  diameter,  was  collected  by  C.  B.  Adams  in 
Jamaica,  without  depth  record. 


ilcafC.  n.  Adams! , 

l!ua,S.U.LE)pedltlDnStetlrallS.... 

Barbados,  U.S.C.S.SUtlini293 

Barbadoa,  IT,  S,  C.  9.  aiationZW 

Bsrb«]oB,  V.  S.  C.S.  SuiiiHiZW 

Barbadoa.S.U.I.  F.ipMlltliiaStatlODeO.. 

BarbMlos,  8.  U.  I.  ExpedKion  StotioiilO. . 

Barbados,  8.  U.  I.  EnKdiliOQ  SUUon  40  . . 

"--"lados,  e.  U.I.Expedltlcm  Statkn  H.. . 
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Barbwha,  B.  U.  I.  EipcdltSon  BtaUon  — . . 

■  Type. 
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DENTAUUM  (DKNTAUUH)  TBXASIANUM  PhUlppl. 

(7)1843.  Denttdium  fonerieonum  Chbnu,  Conch.  III.,  vol.  1,  p.  1,  pi.  i.  figs.  9,  10  (all 

Hubaequent  references  in  European  litenture). 
(T)1843.  Dentalium  anuricanum  var,  c,  Cbbnu,  Conch.  III.,  vol.  1  (index),  pi.  6,  fig. 
35  (not  pi.  4.  figB.  9.  10). 
184S.  Dentalium  Uxatia-na  Philippi,  Zeitschr.  Mal&k.,  p.  144. 
187S.  Dmialium  itrangulare  Hilgard  &nd  Hopkins.  Report  Borings  Miee.  River, 
and  Lake  Boi^e,  Engineer's  Dept..  U.  S.  A.,  p.  48,  pi.  3,  fig.  7  (not  of 
Lamarck). 
1889.  Dmialium  gouldii  Dau.,  Bull.  Mub.  Comp.  Zool.,  vol.  18,  pt.  2,  p.  424  (not 

pi.  27,  fig.  4),  in  part. 
1889.  Dmialium  gouldii  Dall,  Bull.  37,  U.  S.  Nat.  Mue.,  p.  76,  in  part  (not  fig.). 

1896.  Dmialium  gouldii   Gdppy  and   Dall,  Proc.  U.  S.  Nat.  Mua.,  vol.  19,  p. 
325,  in  part. 

1897.  Dentalium   (Dentalium)   Uxatiana,  Pilbbbt  and   Sharp,  Tryon's  Man.  of 

Conch.,  vol.  17.  p.  22. 
1897-  Dentalium  gouldii,  Pilsbrv  and  Shabp,  Tryon'a  Man.  Conch.,  vol.  17,  p. 

20  (not  pi.  7,  fig.  14),  in  part. 
1903.  Dentalium  gouldii  Dall,  Bull.  37,  Reprint,  U.  S.  Nat.  Mna.,  p.  76,  in  part. 

The  following  essential  features  are  taken  from  topotjpes  in  the 
Xatjonal  Museum  collection. 

The  shell  ia  rather  strongly  curved  in  the  posterior  portion,  but  less 
so  anteriorly;  very  slowly  increasing  in  diameter.  It  is  hexagonal  in 
section;  dull  gray-white  in  color,  not  ^assy  or  porcellanous,  but 
opaque,  solid  and  strong.  The  tip  is  hexagonal,  the  angles  soon 
becoming  narrow  rod-like  ribs,  separated  by  wide,  flat  interspaces, 
smooth  save  for  ill-de6ned  widely  separated  growth  lines  or  wrinkles. 
Intercalation  of  one  or  two,  rarely  three,  longitudinal  riblets  may  or 
may  not  take  place.  The  ribs  persist  to  the  end,  though  less  definitely 
marked  anteriorly,  but  the  shell  of  tea  preserves  the"  hexagotial  sec- 
tion throughout.  When  greater  intercalation  is  present  the  hexagonal 
section  is  less  obvious  at  the  oral  aperture.  In  senile  specimens  all 
sculptural  features  may  be  almost  lost  at  the  extreme  anterior  end 
the  shell  then  becoming  a  roughly  rounded  cylinder.  The  growth 
lines  are  more  prominent  in  the  anterior  portion  of  the  shell,  almost 
attaining  the  importance  of  transverse  sculpture.  The  apical  char- 
acters remain  doubtful;  none  of  the  museum  specimens  show  either 
notch  or  sUt.  Many  specimens  have  a  projecting  tube  from  the 
posterior  orifice,  but  this  is  not  a  specific  character. 

Length,  31  mm.,  diameter,  2  mm.  (composite  specimen  made  up  of 
tip  and  fragment),  Sanibel  Island,  Florida. 

Length,  21  mm.;  diameter,  2  mm,;  arc,  1.5,  Sanibel  Island,  Florida 
(without  tip). 

Topotypes,  Cat.  Nos.  125552  and  134447,  U.S.N.M.  (Galveston). 
157882"— 20 3 
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Although  Philippi's  description  is  very  brief,  his  definite  locality 
of  "Galveeton"  makes  it  possible  t«  utilize  his  shQrt  diagnosis  with 
reasonable  certainty.  Hie  figures  of  Chenu  seem  to  indicate  this 
shell,  but  as  they  are  accompanied  by  insufficient  description  and 
with  vague  or  no  locality  data,  I  deem  it  best  to  set  them  aside  with  a 
query.  The  same  reasons  would  apply  for  discarding  Dentaliwm 
jrietei  Deshayes,  a  manuscript  name.  They  probably  represent  some 
form  of  this  group  of  which  D.  texasianum  stands  as  a  sort  of  super 
species.  Doctor  BaU  and  Doctor  Pilsbry  have  occasionaUy  confused 
this  shallow  water  species  with  the  former's  D.  gouUti,  a  closely 
allied  species. 

The  inclusion  of  BraziUan  specimens  with  a  Texan  type  and  North 
Carolina  typical  specimen  seems  questionable,  but  the  evidence 
offered  by  the  shells  themselves  is  supplemented  by  the  specific 
identity  of  many  other  mollusks  from  these  relatively  distant  points. 
Nor  is  it  entirely  strange  that  the  Florida  Keys  r^on  and  Antilles 
should  have  contributed  no  examples. 

Some  geographical  races  of  this  widely  distributed  species  seem  to 
be  indicated. 


nENTAUUH  (DINTALIUM) 


TEZASUNUM n' 


FUt«l,fiKf>.  2,  1,6,  and  9. 

The  shell  is  characterized  by  the  fiat,  broad  intercostal  spaces  in 
which  the  minimum  of  intercalation  takes  place — often  none  what- 
ever. This  form  is  from  Texas,  Louisiana,  West  Florida,  North 
Carolina,  and  probably  has  a  range  from  Yucatan  to  North  Caro- 
lina, exclusive  of  the  Florida  Keys  and  Florida  east  coast. 

Spef-imens  from  Pass  CabeUo,  Texas,  Cat.  No.  159503,  U.S.N.M., 
collected  by  J.  D.  Mitchell,  without  data,  measure: 

Length,  24  nun. ;  diameter,  2  nun. 

Length,  20  mm. ;  diameter,  2  mm. 

The  followii^  are  the  museum  records: 


I 


Bewilort  llwbor  Msb  CommlsslOD,  North  Car 

Una.authniD.  7930. 
OS  Bnulort,  Narlh  Cuolins,  Kolli  Etslion  11 
Cape  Lookoiil  UlEht,  North  CaroUiu,  eutlon  i 

Sanibel  Iiland,  ftatka 

Cameron,  Louisiana................. 

Galveston  am]  CorpuiChristt.Tflxu. 

Ralvaston  Bar,  Tsxai 

Pass  Cabello,  Tesas 

Inlet  Channel,  oppoilMPatr'sIilaiid 


(W.  F.  Clapp 
(R.P.Cowla 
(HloFleyO 
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OCNTAUUM  <DSNTAUIiM)  TKUaiANUM  CBSTUH,  B«r  mabm'ttm. 

Ptftto2,  figa.  1,4,8. 

The  shell  is  characterized  by  aa  abundant  intercalation  of  rather 
•  heavy  cord-like  ribleta,  whicb  assuiue  equal  importance  with  the 
primaries  and  in  the  mature  and  senile  stages  obscure  the  hexagonal 
section  of  the  shell. 

The  type,  Cat.  No.  159503  (a),  U.S.N.M.,  is  from  Pass  Cabello, 
Texas.  It  measures  18  mm.  in  length,  with  a  diameter  of  2  mm., 
and  was  collected  by  J.  D.  Mitchell.  It  is  the  only  specimen  of  the 
lot  and  is  without  station  data.  It  is  probably  a  beach  specimen 
and  of  very  shallow  depth  range. 

DKNTAUUM  (DENTAUUM)  TBSASUNUM  BIOENSE.nnr  mbwHiH. 

FlaU  2,  figs.  2,  3. 

The  shell  is  characterized  by  its  rounded  smooth  intercostal  spaces 
aud  by  Uttle  or  no  intercalation  of  secondary  ribs.  The  primary -six 
rod-like  ribs  are  evea  more  slender  and  delicate  than  in  the  sub- 
species D.  t.  texananum. 

The  type,  Cat.  No.  96114,  U.S.N.M.,  measures:  Length,  17.2  mm.; 
diameter,  1.5  mm.  It  ie  from  east  of  Rio  de  Janeiro,  at  U.  S.  B.  F. 
station  2762,  in  59  fathoms,  blue  mud,  bottom  temperature  57.1°  F., 
from  a  lot  of  12  specimens. 

There  are  also  four  specimens  from  the  same  original  lot,  Cat. 
No.  203143,  U.S.N.M. ;  also  one  specimen,  Cat.  No.  150784,  U.S.N.M., 
from  San  Sebastian,  Brazil,  presented  by  Ihering  without  additional 
data. 

DKNTAUUM  (DENTAUUM)  GOUU>n  DtiU. 

1S89.  Denlalium  gouidii  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  18,  pt.  2,  p.  424,  in 

part. 
1889.  Dentalium  gouidii  Dall,  Proc.  U.  3.  Nat.  Mua.,  vol.  12,  p.  295,  in  part, 
1S89.  DenUUium  gouidii  Dall,  Bull.  37,  U.  8.  Nat.  Mus.,  p.  76,  in  part. 
1896.  DeiUalium  gouidii,  Qupft  and  Dall,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  325, 

in  put. 
1S97.  DaUalium  (DenbUium)  gouJdii,  Pilsbrt  and  Sharp,  Tryon's  Man,  Conch,, 

vol.  17,  p.  20,  not  pi.  7,  fig.  14,  in  part. 

The  shell  is  hexagonal,  slightly  curved,  regularly  tapering  and 
solid;  white,  vitreous,  polished,  and  shining.  It  is  six-angled  at  the 
apex,  the  angles  becoming  narrow,  pinched-up,  rod-like  ribs,  sepa- 
rated by  broad  flat  spaces.  Between  these  spaces  are  microscopi- 
cally fine  engraved  longitudinal  lines,  more  or  less  apparent,  about 
16  in  the  space  of  1  mm.,  extending  from  the  apex  over  about  one- 
fourth  the  length  of  the  shell  and  then  terminating  quite  suddenly; 
the  intercostal  surfaces  thereafter  are  smooth  and  polished  with  some 
transverse  growth  line  scratches.     The  primary  ribs   become  less 
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de&ied  anteriorly,  but  the  hexagonal  section  is  usually  preserved, 
though  not  so  distinctly  at  the  aperture.  There  is  no  intercalation 
of  secondary  ribs  except  in  one  form,  later  described.  No  apical 
features  are  shown  in  any  National  Museum  specimens. 

The  type,  Cat.  No.  82997,  U.S.N.M.,  measures:  Length,  29  mm.; 
diameter,  2.75  mm.;  arc,  1  (tip  gone);  and  is  from  12  miles  east  of 
Frying  Pan  Shoals  in  12  fathoms.  It  was  collected  by  Doctor  Rush, 
who  has  given  no  further  data. 

The  glossy  hyaline  surface,  the  fine  longitudinal  engraved  lines, 
and  the  general  faces  of  this  shell  separate  it  from  D.  texaManum, 
It  is  apparently  a  moderate  depth  species.  Three  subspecies  are 
indicated  by  the  National  Museum  material. 

The  very  few  records  in  the  National  Museum  collection,  which 
are  particularly  referred  to  under  the  subspecific  headings,  indicate 
this  to  be  a  species  of  wide  Antillean  and  Gulf  Stream  range,  but 
not  an  abundant  one  at  any  known  station. 

DENTAUUM  (DGNTALIUM)  GOULDII  GOVLOtl  Dall. 

Plate  2,  figB.  fi,  7. 

This  subspecies,  answering  the  original  description  of  Doctor  Dall 
for  Devialium  gouidii,  may  be  cliaracterized  by  the  well-marked 
microscopic  sculpture  within  the  intercostal  spaces  of  its  shell;  by 
its  straight  outline,  and  the  complete  absence  of  any  intercalation 
of  secondary  ribs.  The  intercostal  sculpture,  consisting  of  longi- 
tudinal lines,  is  sufliciently  marked  to  be  visible  to  the  unaided  eye. 

The  single  specimen  in  the  National  Museum  collection  is  the  type 
referred  to  in  the  description  of  D.  govMii,  next  preceding.  As  this 
particular  form  of  D.  govMii  has  not  appeared  at  any  of  the  many 
Florida  shallow  dredging  stations  it  is  undoubtedly  a  form  of  narrow 
geographical  range  and  confined  to  the  inner  Gulf  Stream  edge  off 
the  Carolinas  and  Gecirgia. 

DENTAUUM  (DBNTAUUH)  GOULDn  POBTOBICBNSB.  MW  mbareclH. 

Plate  2,  lig.  5. 
1901.  Denlalium  govUii  Dall  and  Siupbon,  U.  S.  Fish.  Comm.  Hull.  1, 1900,  p. 
456. 
The  shell  is  hexagonal,  thin  but  strong,  vitreous,  with  a  polished 
surface;   the  ribs   are  narrow   and   rod-like,   separating  broad   flat 
spaces,  which  lack  the  clearly  defined,  very  fine  longitudinal  lines  of 
D.  g.  gouldii,  although  in  oblique  light  they  may  be  detached  by  use 
of  a  strong  lens.    The  ribs  become  less  defined  anteriorly,  while  the 
intercostal  spaces  become  convex,  both  finally  merging  in  senile 
specimens  into  a  round  cylinder,  the  merest  traces  of  the  ribs  remain- 
ing visible  at  the  aperture.     No  intercalation  of  secondary  ribs  is 
shown.    The  apical  characters  are  uncertain.    Tue  curvature  of  the 
shell  is  greater  than  in  the  typical  subspecies  and  is  uniform  through- 
out the  entire  length  of  an  adult  shell. 
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The  type,  Cat.  No.  161568,  U.S.N.M.,  measures:  Length,  42  mm.; 
diameter,  3  mm.;  arc,  4  (without  tip).  It  is  from  Mayaguez  Harbor, 
Porto  Rico,  U.  S.  B.  F.  Station  6062,  in  25  to  30  fathoma,  on  bottom 
of  sand  mud  and  sheila,  bottom  temperature  75.8°  F.  Another  lot  of 
two  young  specimena.  Cat.  No.  161567,  U.S.N.M.,  is  from  the  same 
station. 

DENTALIUH  (DENTALIUM)  GOULDU  COLOKEKSE,  b»  •ab^eclH. 

Plftle  3,  fig.  6. 
1889.  Dentalium  gouldii  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  424,  in  part. 
1897.  Dentalmm  gouldi-i,  Pilsbbv  and  Shakp,  Tryon's  Man.  Conch,,  vol.  17,  p.  20, 

The  shell  is  highly  polished,  glassy,  thin  but  strong,  milky  white, 
and  of  fairly  even  curvature.  The  apical  fifth  is  hexagonal  with  ribs 
very  narrow  and  rod-like,  giving  wide  intercostal  spaces  which  show 
evanescent  microacopic  longitudinal  engraved  lines,  leaa  distinct 
than  in  D.  g.  goulMi  but  more  so  than  in  D,  g.  portoricensis.  In  the 
second  fifth  from  the  apex  intercalation  of  one  secondary  rib  between 
each  two  primaries  begins  and  later  additions  confuse  the  hexagonal 
section  of  the  shell.  All  ribs  tend  to  decrease,  and  the  anterior  third 
of  the  shell  ia  round,  smooth,  and  vitreous,  no  trace  of  any  sculpture 
remuning.    No  notch  or  slit  is  shown  in  the  National  Museum 


The  type.  Cat.  No.  94085,  U.S.N3f.,  meaaurea:  Length  35  mm.; 
diameter,  2.75  mm.;  arc,  2;  was  dredged  at  the  U.  S.  B.  F.  Station 
2145,  near  Colon,  in  25  fathoms,  on  green  mud  and  broken  shells,  no 
bottom  temperature  record  being  given.  The  type  is  the  unique 
specimen. 

This  shell  differs  from  the  typical  subspecies  in  the  lesser  develop- 
ment of  all  the  sculptural  characters,  and  again  in  the  intercalation 
of  secondary  ribs,  and  finally  in  its  degree  of  curvature. 

DKNTALnJM  (DENTAUIiM)  BEBBCCAENSE,  new  ipedM. 

Plate  3,  fig.  2. 

Two  Iota  in  the  National  Museum  collection  belonging  to  the  group 
of  hexagonal  tip  species  resist  identification  with  any  of  the  published 
fonns.  The  specimens  are  all  juvenile,  but  I  am  sufficiently  convinced 
they  are  new  to  venture  upon  a  description,  even  though  the  adult 
characters  can  not  be  given. 

The  shell  ia  hexagonal,  with  a  very  attenuate  and  sharply  curved 
tip,  the  six  angles  quickly  asauming  the  character  of  pinched-up 
rounded  ribs,  separating  rather  broad,  not  quite  fiat  intercostal 
spaces.  No  fine  sculpture  ia  indicated,  but  lines  of  opacity  in  a 
portion  of  the  spaces  between  the  ribs  sometimes  simulate  a  very 
close  transverse  system  of  lirae.  There  is  no  intercalation  of  sec 
ondary  ribs  in  these  thin,  white  juvenile  specimens,  nor  notch  nor 
other  apical  characters  observable. 
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The  type.  Cat.  No.  314293,  U.S.N.M.,  measures:  Length,  13  mm.; 
diameter,  1.75  ami.;  arc,  1.  It  was  dredged  between  Tortngas  and 
Rebecca  Shoab,  Florida,  m  16  fathoms  on  coral  sand,  Eolis  Station  33, 
and  13  chosen  from  a  lot  of  26  specimens. 

Another  specimen.  Cat.  No.  314294,  U.S.N.M.,  comes  from  5  miles 
off  the  north  entrance  to  Key  West  Channel  in  the  Gulf  of  Mexico, 
7  fathoms,  sand  bottom,  being  E^Us  Station  30. 

The  hexagonal  section  is  confined  only  to  the  tip,  as  the  angles 
quickly  assume  the  character  of  primary  ribs,  asinD.  lagueatum,  thus 
differing  from  D.  texasianum  and  D.  govjdii,  nor  are  the  intercostal 
spaces  as  broad  or  as  flat  as  in  those  last  two  species.  The  exceed- 
ingly slender  curved  tips  are  like  delicate  spun  glass,  transparent  and 
fragile;  the  intercostal  spaces  remain  very  thin  and  break  at  the 
aperture  rim,  leaving  the  peristome  with  tJie  ribs  projecting  as  in 
young  D.  laqueaium. 

Superficially  the  little  shells  look  exceedingly  like  the.  tips  of  D. 
laqueatum,  but  they  are  at  once  distinguishahle  by  their  more  slender- 
shape  and  again  by  the  total  absence  of  a  reticulated  surface. 

DENTAUUM  (DENTALUIM)  OBSCDBUM  IMI. 

PUte  3,  figB.  1,  3. 
1889.  Dentalium  govldii  obtcurum  Dall,  Bull.  Mus.  Camp.  Zoo).,  vol.  IS,  p.  424, 

pl.27,  fig.  41. 
1897.  Dentalium  goulda  obieurum,  FibaBRT  and  Sharp,  Tryon'o  Man.  Conch.,  vol. 

17,  p.  20,  pi.  7,  fig.  4. 

The  shell  is  awl-shaped,  or  in  general,  straight  with  a  moderate 
curve  only  in  the  tip,  and  is  regularly  though  slowly  increasing  in 
diameter.  It  is  vitreous,  solid,  thin  but  strong,  and  with  an  oily- 
white  surface.  The  tip  is  polygonal,  with  nine  primary  ribs,  narrow 
and  sharp,  separating  flat  wide  spaces.  At  the  beginning  of  the 
second  third  from  the  apex  the  ribs  increase  by  intercalation  to  twice 
the  original  number  or  even  more.  All  the  ribs,  both  primary  and 
secondary,  assume  about  equal  importance  and  take  on  a  roughened 
wavy  aspect,  as  though  irregularly  noduled,  an  effect  seemingly, 
though  not  really,  caused  by  growth  lines;  these  growth  lines  may 
be  seen  as  merely  microscopically  fine  transverse  scratches.  The 
surface  character  continues  to  the  oral  end  of  the  adult  shell,  there 
being  no  degeneration  of  the  ribs  into  a  smooth  cylinder.  No  apic&l 
notch  or  slit  is  indicated. 

The  type  and  four  specimens,  Cat.  No.  95351,  U.S.N.M.,  were 
dredged  by  the  Blake,  U.  S.  C.  S.  Station  229  off  Barbados,  in  140 
fathoms,  on  a  bottom  of  coral  and  broken  shell,  and  temperature  of 
56.5°  F. 

One  specimen,  Cat.  No.  95372,  U.S.N.M.,  also  taken  by  the  BUtke 
at  U.  S.  C.  S.  Station  No.  300,  off  Barbados,  in  82  fathoms,  bottom 
temperature  60". 
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Seven  specimens,  Cat.  No.  95330  (a),  U.S.N.M.,  were  taken  by  the 
Bather,  U.  S.  C.  S.  Station  220,  off  Sandy  Bay,  Barbados,  in  100 
fathoms.  Specimens  were  also  taken  by  the  State  University  of 
Iowa  Expedition  of  1918  in  125  fathoms,  off  Bridgetown,  Barbados, 
being  State  University  of  Iowa  Station  62. 

The  greater  number  of  ribs  removes  this  species  from  the  D.  texa- 
natmm  group ;  the  curiously  roughened  appearance  su^ests  a  fancy 
that  theshell  had  suffered  a  slight  melting  or  softening  of  its  surface. 
"Hie  features  appear  to  be  very  constant;  a  narrow  variation  decreas- 
ing the  slight  curve  in  the  tip  to  an  almost  straight  shell  is  observed 
in  a  few  specimens. 

It  is  evidently  a  moderate  depth  species  of  the  lesser  Antilles, 
though  as  yet  only  recorded  from  Barbados. 

DKNTAUUM  (DXNTALIDM)  CAU>ims  DaO. 

Plate  3,  figs.  4,  5,  7. 
1889.  Dmtatium  axnhitu  Dall,  Bull.  Mtu.  Comp.  Zool.,  vol.  18,  pt.  2,  p.  423, 

pi.  87,  fig.  3. 
1SS9.  Denialium  eardaui  Dall,  Bull.  37,  U.  S.  Nkt.  Mus.,  p.  76,  pi.  27,  fig.  3. 
1867,  Denialium  (Denialium)  eanhitu,  PiLSBRTand  Sharp,  Tiyon'a  Man.  Conch,. 

vol.  17,  p.  30,  pi.  7,  fig.  6, 
1903.  Denialium  earduus  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  76,  pi.  27,  fig.  3. 

The  shell  is  very  long  and  slightly  curved,  mostly  in  the  posterior 
third,  increasing  evenly  in  diameter;  sohd,  but  not  thick;  sightly 
compreesed  dorso-veotrally.  It  is  pure  white,  with  an  ashy  hue,  and 
sometimes  exhibits  rusty  patches,  possibly  duo  to  extraneous  matter, 
and  is  not  pohshed  or  bright.  Tlie  sculpture  consists  of  16  narrow 
loQgitudiaal  ribs,  which,  just  below  the  tip,  are  separated  by  wide, 
8at  spaces.  These  primary  ribs  are  increased  by  intercalation,  all 
being  of  equal  importance  and  continuous;  though  growing  flatter 
and  wider,  they  do  not  disappear  at  the  aperture,  even  in  fully  adult 
shells.  The  entire  surface  is  covered  by  elevated,  transverse  riblets 
of  which  there  are  16  to  20  to  the  millimeter,  appearing  like  circular 
lamellae,  and  which,  in  crossing  the  longitudinal  ribs,  produce  a  rasp- 
like surface.  This  feature  is  best  observed  in  the  posterior  half  of 
the  shell,  but  persists  in  modified  d^rree  even  to  the  aperture.  There 
is  a  dorsally  placed,  rather  deep  apical  notch. 

Length,  87  mm,;  diameter,  7  mm.  (Dall). 

Length,  77  mm.;  diameter,  7  mm.;  arc,  3.75  (Grenada). 

lie  type  is  in  the  Museum  of  Comparative  Zoology,  Cambridge, 
Massachusetts,  and  was  dredged  off  Santa  Lucia,  in  116  fathoms. 
In  the  United  States  National  Museum  are  three  lots;  One  specimen, 
Cat.  No.  95322,  U.S.N.M,,  dredged  at  United  States  Bureau  of  Fish- 
eries Station  2655  on  Little  Bahama  Bank,  in  338  fathoms,  sand 
bottom,  and  temperature  of  47.5°;  one  specimen,  Cat.  No.  95321, 
U.S.N.M.,  taken  by  the  Blake  at  United  States  Coast  Survey  Station 
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246,  off  Grenada,  in  154  fathoms,  ooze,  bottom  temperature  SS*. 
It  was  also  dredged  in  Barbados  by  the  State  University  of  Iowa 
Expedition  in  about  100  fathoms. 

The  transverse  sculpture  imparting  a  rough  fiie-hke  surface  to  the 
shell  is  a  feature  at  once  separating  this  large  species  from  any  other 
of  the  region  under  consideration.  It  appears  to  belong  to  the  con- 
tinental slope  zone,  and  is  at  present  only  known  from  the  Lesser 
Antilles  and  the  Bahamas  in  temperatures  ranging  from  47.5°  to 
58°  F. 

Subgenus  ANTALIS  H.  and  A.  Adams,  1854. 


Tip  prismatic  or  round,  with  primary  riblets  ranging  from  6  to  18, 
which  are  less  strongly  developed  and  prominent  than  in  Dentalium 
s.  s.  and  gonorally  disappear  entirely  in  the  senescent  stages  of  the 
shell  if  not  earlier.  The  apical  characters  consist  of  a  notch  on  the 
convex  side  or  may  be  lacking.  Transverse  sculpture  is  variable  or 
absent. 

As  already  noted  the  differences  between  this  and  the  preceding 
subgenus  are  not  very  sharply  drawn.  It  seems  to  have  been  made 
the  receptacle  for  various  forms  of  Dentalia  that  do  not  readily  fit 
elsewhere,  hence  the  group  is  a  somewhat  heten^eneous  one.  Tho 
American  species  referred  here  are  all  less  strongly  ribbed  than  are 
those  included  under  DerUalium  s.  s.  The  American  species  cooven  ■ 
iently  group  as  follows: 

BTNOFStS  OP  THE  ORODPS  OF  ANTALIS. 

PrimEiry  ribs  16-18,  more  or  leas  distinct;  senile  stage  sculpturelesa.  Nortbeni  dis- 
tribution  group  of  ZfentaliumoceuientaU,  page  34. 

Primary  ribs  16-18.  well  defined;  senile  at^e  sculptureless.  glazed.  Southern  dis- 
tribution  group  of  D.  barlUUi,  page  54. 

Primary  rib^  9-14.  fine;  color  pattern  absent;  senile  stage  polished;  intercoetal 
sculpture  present group  of  D.  cemtum,  page  49. 

Frimary  ribs  9,  coarab;  color  pattern  present;  senile  slage  not  poUsbed;  iatercostal 
sculpture  present group  o(  D.  aniillarum,  page  43. 

Primary  ribs  6,  their  distribution  unsyrometric group  of  D.  dupariU,  page  47. 


Distinctly  sculptured. 

Long  and  slender  (over  40  mm.) Dentalium  agile  tvhagiU,  page  38. 

Not  long  and  slender  (under  40  mm.]. 

Sculptural  features  confined  to  outer  superficial  shell  layer. 

Z>.  occidtnlaU,  page  40. 
Sculptural  features  not  confined  to  outer  superficial  shell  layer. 

D.  oeadcnUtU  georffiejuii,  page  43. 
Not  distinctly  sculptured Z).  entolw  litrnpswii,  page  38. 

'  For  dIscuMlon  ol  the  ontonslve  synoDymy  of  AiUBjfj  s«  i'lhbty  and  Sharp,  InTryon'i  Uumol  of  Cod- 
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DSNTALtUM  (AMTALIS)  ENTALE  STEMPSONI,  naw  auw. 

Plate  4,  figs.  2,  3,  4. 

1843.  DeTUaKwn  entalu,  Uiohbls,  Boston  Journ.  Nat.  Hiat.,  vol.  4.  Ko.  3,  p.  330. 
{Not  Linnaeus.) 

IS&l.  Dm/olium  ttriolatum  Stdipbon,  Proc.  BobL  Soc.  Nat.  Hist.,  vol.  4,  p.  114. 
(Not  D.  ttriolatum  ot  Jeffreys,  Watson,  or  Sare,  nor  of  Risao,  1826.) 

1851.  Denlalium  ttriolatum  Stiufsom,  Shells  of  New  England,  p.  2S. 

1853.  DtTtialium,  itnolatum  Stiufs on.  Marine  Invert,  of  Grand  Menan,  Smith- 
sonian Contrib.  to  Knowledge,  p.  22. 

1860.  Entalit  tlriolala  Stimpson,  Smithsonian  checklists  East  Coast,  p.  4. 

1870.  Ent4ilu  *lTiolala,  Binnet,  Gould  Invt.  of  Mass.,  p.  266,  Bg.  528. 

)BT3.  DmbMum  ilriolatwn,  Tbton,  American  Marine  Conchology,  p.  96,  pi.  12, 
fig.  96. 

1874.  EtUalit  ttrialala.  Smith  and  Haboer,  Trans.  Conn.  Acad,  of  Arts  and  Sci., 
vol.  3,  pt.  1.  p.  23,  pi.  1.  fig.  3. 

1880-81.  Denlalium  ttriolatum,  Vbrbill,  Proc.  U.  S.  Nat.  Mus.,  vol.  3.  p.  408. 

1883.  DeiUiUivm  ttriolatum,  Buse,  Fish  Comm.  Report  for  18S3,  No.  17,  p.  717. 
1S84.  Denlalium  Hrulalum,  Vbekill,  Trans.  Conn.  Acad,  of  Arts  and  Sci.,  vol.  6, 

pt.  1,  pp.  276,  283. 

1884.  Dmialium  MtrioUUum,  Vbbrill,  Fish.  Conun.  Report  for  1883,  No.  14,  p. 

673. 
1887.  Entalis  ttrioUtta,  Qanono,  Bull.  Nat.  Hist  Soc.  of  New  Brunswick,  vol.  6, 

p.  39. 
1893.  DtTUalium  ttriolatum  Bosh,  Bull.  Mus.  Comp.  Zool.,  vol.  23,  No.  6,  pp.> 

224,  239. 
1897.  Dmtalium  (Antatii)  fnlalit,  PiLSBsrand  Sharp,  Tryon's  Man.  of  Conch., 

vol.  17.  p.  42,  in  part  (not  pi.  8,  fig.  26). 
1901.  Dtntalium  entalit,  Whiteaveb,  Cat.  Marine  Inv.  of  E.  Canada,  p.   162 

(Ottawa). 
10O4.  i>mtaliu>n  enlalit  Blanbt.  Ptoc.  Boston  Soc.  Nat.  Hist.,  vol.  32,  No.  2, 

p.  30. 
loos.  Denlalium  erUalii,  Lebhond,  Shells  of  Maine,  p.  16  jThomaston.  Maine). 
1915.  Denlalium  entalit  JoHNSON,  Occasional   Papers,  Boston  Soc.  Nat.  Hist.. 

No.  13,  p.  82. 

The  shell  is  very  moderately  curved,  and  that  chiefly  in  the  pos- 
terior fourth;  with  a  rather  rapid  increase  in  diameter  during  the 
first  third;  its  section  is  round.  The  surface  is  of  a  dull  ivory  white, 
usually  more  or  less  discolored.  The  outer  shelly  layer  covers  a 
softer  chalky  middle  layer,  while  the  inner  layer  of  the  tube  is  hard 
and  smooth.  The  tips  are  almost  invariably  much  eroded.  Sculpture, 
stve  for  some  longitudinal  wrinkles  in  the  posterior  quarter  or  third 
portion  of  the  shell,  is  absent.  These  wrinkles  are  confined  to  the 
oul«r  shell  layer  and  are  not  always  readily  observed.  The  surface 
of  the  shell  is  not  perfectly  smooth  because  of  irregularities  of 
growth,  but  the  most  smooth  specimens  never  exhibit  a  polished  or 
shining  surface.    An  apical  notch  is  present  on  the  convex  side. 

Length,  33  mm.;  diameter,  4.75  mm.;  arc  2  (tip  gone).  Grand 
M&nan. 

length,  38  mm.;  diameter,  4.75  mm.;  arc.  2  (tip  gone).  Grand 
Manan, 
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Length,  53.5  mm.;  diameter,  5.75  mm.;  arc  2.2  (tip  gone).  Maine, 
29  fathoms. 

Length,  21  mm.;  diameter,  3.5  mm.;  arc  2.5  (entire).  Gotta 
Island,  Maine. 

Length,  44  mm.;  diameter,  5.5  mm.;  arc  2.5  (tip  gone).  Kimball 
Island,  Maine. 

Length,  36.5  mm.;  diameter,  6  mm.;  arc  1.5  (tip  gone).  Gulf  of 
Maine,  36  fathoms. 

The  type,  Cat.  No.  314938,  U.S.N.M.,  was  collected  by  the  EoUa 
in  20  fathoms,  near  Gotts  Island,  off  Mount  Desert,  Maine,  from  a  lot 
of  nine  specimens.  It  measures — length,  38  mm.;  diameter  4.S  mm.; 
with  an  arc  of  2.5. 

The  museum  collection  contains  a  very  large  series  of  specimens 
from  the  Bay  of  Fundy  and  the  coast  of  Maine  in  shallow  water; 
and  from  off  southern  New  England  and  the  Virginia  Capes  on  the 
continental  slope.  This  is  a  northern  cold-water  species  and  is  the 
common  shallow  water  Dentalium  of  New  England  north  of  Cape  Cod. 

There  seems  to  be  no  question  about  the  specific  identity  of  the 
western  Atlantic  shells  with  the  D.  entdU  of  Linnaeus  from  European 
waters.  However,  the  American  specimens  are  generally  of  a  more 
chalky  texture,  with  a  more  brittle,  thin  external  layer,  and  dis- 
play their  faint  sculptural  features  more  clearly  than  do  the  European 
specimens.  A  trayful  of  eastern  Atlantic  examples  presents  a 
cleaner,  whiter,  less  eroded  appearance,  owing  to  the  harder,  most 
compact  texture  of  the  outer  shell  layer.  There  is  sufficient  con- 
stancy in  these  characters  to  warrant  a  subspecific  value.  Stimp- 
son's  name  being  preoccupied,  I  have  substituted  the  one  here  pre- 
sented. 

The  lack  of  definite  sculpture  distinguishes  this  from  D.  ocddentaU, 
the  only  other  Dentalium  of  the  region  from  moderate  depths.  The 
following  are  the  museum  collection  records: 
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DENTAUUH  (ANTAUS)  AGILE  SUBAQILB,  > 

Plate  4,  fig.  8. 
1879.  Dentalium  enlalii  ortArum  Watson,  Joiim.  Linn.  Soc.  Zool.,  vol.  14,  p.  512, 

1S8G.  Dentalium  entalit  orthmm  Watson,  Challenger  Report  Scapbopoda,  p.  6, 

in  part. 
1897.  Dentalium  erUalit  orthrum,  PitSBRY  and  Sharp,  Tryon's Man.  Conch.,  vol. 

17,  p.  44,  in  part. 
.  1897.  Dentalium  (Antalit)  egiU,  Pilsbrt  and  Sharp,  Tryon's  Man.  Conch.,  vol. 

17,  p.  46,  in  part  (not  pi.  8,  fig.  36);  <not  D.  affile,  Dall,  Bull.  Mus.  Comp. 
Zool.,  vol.  9,  p.  37, 1881);  (notD.  agiU,  Dall,  Bull.  Mus.  Comp,  Zool.,  vol. 

18,  p.  418,  1889). 

1901.  Dentalium  agile,  Whtteavkb,  Cat.  Marine  Inv,  of  B.  Canada,  p.  152. 

1908.  Dentalium  affile,  Lerhohd,  Shells  of  Maine,  p.  15. 

1915.  Dentalium  agile,  Johnson,  Occ.  Papers,  Boston  Soc.  Nat.  Hist.,  No.  7,  p.  83. 

The  shell  is  very  long  and  slender;  slowly  and  regularly  increasing 
in  diameter  from  tip  to  oral  end;  it  is  of  moderate  degree  of  curvature, 
pronounced  in  the  tip.  The  degree  of  curvature  is,  however,  a  varidble 
feature  in  this  species,  some  specimens  being  nearly  straight.  It  is  of  a 
dull  ashy-white  color  and  possesses  a  thin  outer  layer  of  varying 
degrees  of  hardness,  covering  a  middle  chalky-white  layer,  which 
in  turn  surrounds  an  inner  hard  but  thin  nacreous  layer.  The  outer 
surface  usually  Bakes  off  in  spots  and  exposes  the  chalky  texture 
underneath  to  the  destructive  action  of  the  sea  water.  The  sculpture 
consists  of  about  18  longitudinal,  narrow  riblets,  separated  by  wider,, 
rather  smooth,  shallow  spaces  between  them.  The  riblets  are  not 
increased  by  intercalation,  and  continue,  though  gradually  fading, 
to  the  aperture  except  in  very  old  specimens.  Between  some  of  the 
primary  ribs  there  may  be  occasionally  detected  some  very  fine 
longitudinal  lines,  which  are,  however,  of  minor  importance,  as  they 
rarely  persist.  Coarse,  irr^ular  growth  Imes  are  more  or  less  apparent 
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over  the  entire  shell.    All  sculptural  features  are  confined  to  the  outer 
shell  layer  aod  are  more  or  less  obliterated  in  most  specimens. 

The  type,  Cat.  No.  50191  (a),  U.S.N.M.,  was  dredged  at  the  U.  S. 
B.  F.  Station  2513  between  Halifax  and  Le  Havre  Bank,  in  134 
fathoms,  bottom  of  gray  ooze;  temperature,  43.6°  F.  It  measures- 
length,  62  mm.;  diameter,  4.75  mm.;  arc,  3.5. 

Eight  lots  in  the  museum  collection  are  all  from  off  Nova  Scotia 
in  from  57  to  134  fathoms,  with  bottom  temperatures  ranging  from 
36"  to  44°  F.  Ono-of  these  measures — length,  88  mm. ;  diameter,  mm. ; 
arc,  5. 

The  tendency  to  abnormality  in  curvature  and  to  other  accidents 
of  shape  is  very  remarkable,  so  much  so  that  a  really  normal  shell  is 
hard  to  select.  Variance  in  the  d^ee  of  curvature  is  unusual  in  the 
Dfntdlia — a  fact  which  emphasizes  this  exception. 

The  absolute  identity  of  this  subspecies  with  Sars's  typical  Den- 
talium  agile  and  Jeffreys's  D,  abyssorum  of  European  waters  will 
likely  remain  a  question  of  individual  opinion.  The  differences . 
I«tween  these  west  and  east  Atlantic  shells  are  much  the  same  as 
those  noted  under  D.  entale  sHmpsoni  (p.  35).  When  viewed  in 
quantity  there  is  no  doubt  of  a  difference.  Selected  specimens  will 
reestablish  an  identity.  In  general  the  American  shells,  despite  a 
softer  and  more  chalky  texture,  possess  a  sharper  sculpture,  and  the 
notable  tendency  to  abnormality  in  shape  and  curvatiu-e  is  absent 
from  east  Atlantic  forms.  Doctor  Dall's  D,  affile  oleacinum  of  the 
Pliocene  is  a  smooth  sculptureless  shell  and  not  synonymous  with' 
0.  agile  sithagUe.  Doctor  Watson's  D.  e.  orthrum  is  an  east  Atlantic 
subspecies,  to  which  he  referred  specimens  taken  by  the  Chailenger 
off  Prince  Edward  Islands,  in  140  fathoms.  I  have  no  doubt  but  that 
these  shells  should  be  referred  to  our  D.  a.  aubagile. 

The  following  are  the  United  States  National  Museum  records: 
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DBNTAUUH  (ANTALIS)  -OGGIDKNTALE  SOamm^ 

1S41.  Denlatiian  derUaU,  Govld,  Invert.  Ua«.,  p.  165,  pi.  I,  fig.  5  (not  D.  dmtali$ 

Umuwus). 
I85I.  Dentalium  oeeklmtaU  Stimpson,  Shells  of  New  England,  p.  28  (bwed  upon 

Gould,  no  description). 
1870.  Dentalium  denlak,  Gould  (Binney  Ed),  Invert.  Maas.,  p.  266. 
1874.  Dentalium  oeeidenlaU,  Sutth  and  Haroar,  Traiu.  Conn.  Acad,  of  Arte  and 

Sci.,  vol.  3,  pt.  1,  p.  23. 
1380.  DerUaiium  oeeidenlale,  Vbbrill,  Ptoc.  U.  S.  Nat.  Uus.,  vol.  3,  p.  304. 
1880.  Denlaluim  occidentaU,  Vbrrili,,  Amer.  Joum.  Sd.,  ^.  3,  vol.  20,  No,  119, 

p.  3S2. 
1882.  Dentalium  exddentaU,  Vbrrill,  Trana.  Conn.  Acad,  of  Arts  and  8ci.,  vol.  b, 

pi.  42,  figs.  16-18. 
1884.  DenUdiwnoeeidentaU.VBBBXhL,  Trans.  Conn.  Acad,  of  Arte  and  Sci.,  v<4. 6, 

pt.  1,  p.  216. 
1884.  Dmtalium  oaridenttUe,  Verrill,  Rept.  Comm.  Fish  and  Pisheriefl  for  1883, 

p.  573,  pi.  28,  figs.  123-125. 
ISS4.  Dentalium  oeddentaU,  Buss,  Rept.  Comm.  Pish  and  Fisheries  tor  1883,  p. 

717. 
1893.  Dentalium  occidentale,  Bush,  Bull.  Muaeum  of  Camp.  Zool.,  vol.  23,  No.  S, 

p.  224. 
IS9T.  Dentalium  (Antalii)  oecidentale,  Filsbrt  and  Sharp,  Tryon's  Man.  Conch., 

vol.  17,  p.  47,  pi.  9,  flgB.  41-43;  pi.  13,  Bga.  0-11- 
1901.  Dentalium  occiiUntaU,  Wiotbavrb,  Cat.  Marine  Invert,  of  E.  Canada,  p.  152. 
1904.  Dentalium occidenmle,  Blanbt,  Ptoc.  Boston  Soc.  Nat.  Hist.,  vol.  32,  No.  2, 

p.  30. 
IMS.  Dmlalium  oecidentale,  Lkhhond.  Shells  of  Uaiue,  p.  15. 
1915.  Dentalium  ocddenUile,  Johnsok,  Ore.  Papers  Boston  Soc.  Nat.  Hist.,  vol.  7, 

p.  83. 

The  shell  is  moderately  curved,  chiefly  in  its  posterior  fourth,  and 
iacreaaes  regularly  in  diameter;  the  section  is  round.  Some  speci- 
mens show  a  alight  dorsoventral  compression  in  the  middle  posterior 
portion.  Its  color  is  of  a  dirty  white,  showing  occasionally  on  ivoiy 
tinge;  the  surface  is  dull  and  lusterless.  A  thin  outer  layer,  a  central 
softer  chalky  layer,  and  an  inner  hard  and  compact  bluish  white 
layer,  form  the  substance  of  the  shell.  The  two  outer  layers  are 
subject  to  erosion,  in  consequence  of  which  the  majority  of  living 
specimens  present  a  patchy,  worn  appearance.  The  sculpture  con- 
sists of  16  primary  longitudinal,  quite  sharply  defined,  narrow  rounded 
riblets,  inclosing  coarsely  surfaced  spaces  between,  of  about  equal  or 
somewhat  greater  width  than  that  of  the  riblets.  These  riblete  are 
better  developed  upon  the  posterior  portion,  but  in  some  well-pre- 
served adult  specimens  they  persist,  though  with  decreasing  definite- 
ness,  to  the  end.  Some  intercalation  may  be  present.  As  these 
sculptural  features  are  mostly  confined  to  the  outer  shell  layer, 
erosion  often  obliterates  all  but  mere  traces  of  them.  There  is  an 
apical  notch  on  the  convex  side,  but  this  character  is  often  obscure. 
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Length,  34  mm. ;  diameter,  3.75  mm.;  arc,  2  (almost  complete  shell). 

Length,  34  mm.;  diameter,  4  mm.;  arc,  1.75  (part  of  tip  lost). 

The  type  has  not  been  preserved. 

ITiis  is  a  cold-water  species,  closely  related  to  Denialmm  entdte,  D. 
agiU,  D.  abyaaorum,  and  their  subspecies.  It  ranges  from  New- 
foundland to  off  Hatteras,  generally  on  the  continental  slope,  well 
o&hore,  in  depths  from  20  to  1,000  fathoms.  It  is  not  usually  found 
together  or  associated  with  D,  entale  stimpsoni,  from  which  it  differs 
by  its  sculpture,  its  more  slender  form,  and  by  its  even  increase  in 
diameter.  From  B.  a.  eubagUe  it  differs  chiefly  in  the  smaller  size 
and  in  its  r^ular  curvature. 

Two  subspecies  may  be  recognized. 

DENTALIUM  (ANTALIS)  OCCIDKNTALB  OCCIDENTALE  ""    | 

Plate  *,  figs.  1,  5,  6,  7,  9- 

This  subspecies  includes  all  the  specimens  answering  the  general  de- 
scription just  given  under  D.  oecidentale  except  the  group  of  thinner, 
more  prominently  sculptured  forms,  which  will  he  considered  in  the 
Dext  following  heading  as  a  distinct  subspecies.  This  typical  sub- 
species is  characterized  by  the  thin  outer  shell  layer,  or  periostricum, 
overlying  the  midlayer  of  softer  chalky  nature  and  the  resultant 
decrease  in  the  definiteness  of  all  its  sculptural  features.  It  is  the 
usual  common  form  of  the  species. 

Measurements  and  depth  range  and  geographic  distribution  are  the 
same  as  for  D.  occidentale. 

The  following  lots  are  in  the  museum  collection: 


BMwiien  fiollfu 
F.  MH. 

Off  Nova  Scotia,  U. 

ouUirMftUu,  li.  s 
OulfotUatne,  U.  a 
OuiralUame,  U.  8 
auiraCUaliw.U.8 
aullalMaBu,U.S 
auUa(K>UN,U.8 


I.  F.SUtlonlTS.. 


B,  F.SWtlonJTB  .. 


Off  Cape  Cod,  U.  8.  B.  F.  StalkmSM 

3ouUuastOe«iE«Baiik,  U.  S.  B.  F.  Station  IfiX  . . 
BaaOttBaiOfiorgiaBaJa!,  U.B.  B.  F,  Station  MTI. . 
Sautbtut  Qronira  Bonk,  U.  S.  B.  F.  SUtlcia2S3a. 
0«>rgmBaiik.  U.S.  H.F.  Station R5U 


)5.S(ms.,40-,br.  m. 
IX  [ms  ,41*,  sit.  br,  m. 


IB.,  afi-  ny.  m. 
:ms., »",  gy-  glo 


snst^j 

Soulbaaat  Nsntiickst,  U. ! 
Off  Nantucket  Sboala,  U 
Bouttt  of  Nantucket,  t.  i 
Off  Nantucket  ahoals,  U 
Boutb  of  Nantucket,  V.  f 
Southeast  ol  N  antu^et, 


ill,  U.  a.  B.  F.  Station  3217.. 
-■  '•  -  B.  F,  8tBIion27lO... 

.B.  F.StallonMM.. 

i.  F,  8tolioa2Bsl,... 


I.F.Stat  Ion  Mil.. 
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CM,  No, 

Loolitr, 

ttemarlca. 

3 

43717 

Boum'ol 

F.  SUtio 
J  8.  B.  F 

2531 

82SIm?    br  01    38  7* 

Statfon'iid?: 

l,oa"^.,38''\^m; 

78220 

South  ot 

Station  2ass. 

5i5Inis,,»!n.ni. 

Soutbot 

3  132S 

3H4!S^:;39.V^^m. 

1W«99 

Natuik°< 

01 

44! 

14  (nu„  64'.  St.  V 

38S7i 

OOU^I 

I 

Station  W7.. 

319  Ims.,  44*,  a.  in. 

BM4 

Off  Kurl 

BUlion  895. . 

assims.,  43-,sit.  m. 

36184 

OS  Uul 

W713 

195tS!,'44-;gn:m.'»"'' 

385M 

Off  Wul 

Station  870.; 

l*ifms.,m.Ws. 

3857B 

Off  Uarl 

308fnis.,49-,yl.  m. 

Off  Uul 

317  Ims.,  42*.  gn.  m.  a. 

Off  HbtI 

atflttonnii: 

428tnu.,4l)-,pi.in. 

3SS7S 

Off  Marl 

Station  998.. 

302r.ns.,  40''.gn.ni. 

Off  Marl 

301  (ma.,  40*,  gn.  m. 

Off  Uul 

38564 

00  Marl 

Station  895.: 

2381ms!;42- slt.m"' 

S30J3 

OB  Uorl 

Station  ISM. 

a28tms,.40i',dk,gy.  m. 

39683 

Off  Wul 

Station  891.. 

3651ms..40;,a(t.6r.m.smi.sl. 

3 

Off  Marl 

atallon2517. 

Off  Marl 

Station  871 . . 

Station  985.. 

29  (ms.,"iO°, 's. 

38549 

Off  Marl 

BUlion  943.. 

167I.ns'.,49!',m.a.sh. 

Off  Marl 

Station  2582, 

i 

Off  Marl 

384!X;39:5';fS:m: 

Off  Marl 

Station  891.: 

J8S78 

OH  Marl 

Statlonl028. 

410(^,',4l%yi.m. 

38567 

Off  Marl 

B 

Station  939. . 

2atlmB.;4JVgn,m.s, 

13 

Off  Marl 

1 

479rina.  39.i<Rn.m. 

OflMMI 

Station  25^: 

38SS8 

Station  878.. 

l»Km».,S3M(t,»lli.ni. 

1 

38S61 

Off  Man 

Station  891.. 

4eOtin3.,art.br.m. 

on  Marl 

1 

l92rDU.  50Mne.s. 

M 

on  Marl 

487  tms.,  att.  bt.  m.  smi.  St. 

M 

on  Marl 

Station  2584! 

511Ima.,  40*,gn.  m. 

3H5S2 

Station  1093. 

319tnis.  40*  m.s. 

38585 

onM^i 

I 

Station  1142. 

SMfiiia.,41*,m.!.p. 

on  Marl 

1 

252  Cms.,  43°,  m. 

on  Marl 

Station  809!! 

mcma.,  MMno.  a. 

Off  Marl 

Station  1151. 

lMtms,;s.ni,  ^_^ 

3 

38572 

on  Marl 

B 

SI 

on  Marl 

1 

Station  1^95! 

on  Marl 

;                 •.'hrd.s.'m. 

2 

385«S 

on  Marl 

1 

Station  1143! 

;                 )J,alt.n.. 

151912 

on  Marl 

1 

Off  Man 

imi™:;/^!!"*'"' ' 

Station  999!! 

ia9tms.,gn.  m. 

2 

onitoi 

I 

Station  1144. 

386tm3.,4  '.alt.Dk. 

19 

43722 

Sonlhol 

I 

Station  2234. 

810(nis.,3e",i[n.  m. 

Bouth  Dl 

707  Ims.,  38.8°,  gn.m, 
302tm>.,4  -.bk.in. 

t 

Station  2179! 

aauthaas 

1  y  U.  3,  B,  F.  SUtioD 

8Mfms.,3  '.gn-m. 

27 

78831 

11   miles  souttisa] 

o(  Delaware  Bay,  U.  8.  B.  F. 

811  Ims.,  38,2°,  gn.m. 

O    Dulaworo  Ba; 

U.  8.  B.F.  Station  2237. 

S2p[ms.,gn.m.,39.6°. 

43710 

O    MarylaDl,  U. 

.B.F.  Station  2171 

43711 

OnKarVla.«i,D. 

1 

lis  miles  aastolC 

723. 
O    VlTBlDla,  U.  S 

1,685  Ims..  gy.oi.  lor. 

B,  F.  Stolion2M3 

SH338 

0    Vtrlinia^ij.a 

0    VlrltouCu.S 

B."F'8talton2l72!!!l!!!!;!!! 

20 

35621 

0    Cape  Halloraa 

North  Carolina,  U.  S.  B.  F. 

S43Ims:|3e-,m.tne.s. 

2 

3S124 

0    Cape  Hatteras 

BtatlOTi2IIW. 
Cape  Col,  U.S.  B 
Cape  Cod,  U.  3.  B 
CaSeCo-l.'u.B  B 
01!  Marlfiaa  Vine 

North  Carolina,  V.  8.  B.  F, 

142rm3.,  50.5',  bu.  m. 

3S5tl 

F!statlon3]4; 
F.  StBtiM  loan 

1221ms!|41°'l(t!br!m. 

* 

ard.U 

" 

SUtionlriiS. 

216fma![l3'.  (tn.  m.  ' 

b,  Google 


EAST  AMERICAN  SCAPHOPOD  MOLLUSKS.  id 

DKNTAUUM  (ANTAUS)  OCdDBNTALE  CBORCIBN8B,  a«w  nanw. 

Plate  6,  fig.  6. 

1884.  Dentalium  ocddentali*  tulcatiim  Verrill,  Tmu.  Conn.  Acad,  of  Arts  and 

Sci.,  vol.  6,  p.  217  (not  of  Lamarck,  1818,  nor  of  Sacchi). 
1884.  Deritalium  oeddenlalit  tuleatum  Vedrill,  Report  of  Com.  of  Fish  and  Fish- 

eries  for  1883,  p.  573. 
1897.  Dentalium  oeeidentalit  nUeatvm,  FiuBRTaod  Sharp, Tryon'a  Man.  Conch.. 

vol.  17,  p.  48. 
1S15.  DtMalium  orcidenlalU  tidcatum,  JoBHaoN,  Occ.  Papers  Boeton  Soc.  Nat. 

Hiflt.,  vol.  7,  p.  83. 

This  is  a  form  characterized  by  a  greater  definiteness  of  aciilpture 
upon  the  shell  and  which  assumes  the  importance  of  very  well  marked 
riblets,  with  concave  grooves  between,  and  further  having  its  sculp- 
tural features  extend  through  to  the  interior  of  the  shell.  This  is 
owing  to  a  lesser  thickness  of  its  middle  or  chalky  layer.  The  shells 
&re  of  a  thinner,  harder  texture,  and  therefore  resist  erosion.  It  is 
connected  with  the  typical  subspecies  by  intermediates.  Verrill's 
type  is  not  in  the  museum  collection,  hut  there  are  five  lots  from  his 
hands  from  off  Georges  Bank,  and  off  Marthas  Vineyard.  One  lot 
from  off  Marthas  Vineyard  in  67  fathoms  is  the  least  recorded  depth. 

The  specimen  figured  on  plate  5  is  from  a  lot  of  two  examples.  Cat. 
Xo.  52742,  U.S.N'.M.,  dredged  by  the  Albatross  at  the  U.  S.  B.  F.  Sta- 
tion 2582,  off  Marthas  Vineyard,  in  137  fathoms,  green  mud,  bottom 
t«mperature  47.2°,  It  measures — length,  29  mm.;  diameter,  3..'> 
mm.;  arc,  2. 


lifral 

U.B.'N.fi. 

locality. 

n™.». 

36003 

S2743 
03835 

SOU 
7S22S 

OeoriMBank     U  8  F  C  Station  2077 

Off  Marthas  Vlnof  ard,  tl.  B.  F.  C.  Station  2iSA . 

137  Ima.,  J7.r,  gn.  m. 
flj  ling.,  S2.fl'.  gn.  m. 

1.004  tos,.g^%.",' 
300rms.!gn!ni!tUush). 

KEY  TO  GROUP  OP  DBNTALltIM  AHTILLARUM. 

Shell  with  nine  primary  ribs. 

Color  plan  of  tisnslucent  spots  present. 

MicTOKopic  sculpture  present Dtntalium  antillarum,  | 

Color  plan  of  translucent  spota  absent. 

Microscopic  sculpture  absent D.  pteudohtiagimum, 

167582'*— 20 i 
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DBNTAUUM  (AN1AU8)  ANTILLABIIM  OMgmr. 

Plate  5,  f^.  1,2,3,  4,6,  7,8. 

1846.  Dmtalmm  aniillanim  Orbiony,  Moll.  Cuba,  vol.  2,  p.  202,  p!.  25,  figa.  10-13. 
1887  (?).  Dentalium  antillarum,  Snipaou,  Proc.  Dav.  Acad.  Sci.,  vol.  6,  p.  70. 
1897.  Dentalium  (Antalu)  onti/Iorum,  Pilsbrt  and  Sbarf,  Tryon's  Man.  Conch., 

vol.  17.  p.  57,  pi.  14,  ligB.  22-25  (also  probably  fige.  16,  17,  18,  20,  21). 

In  part.     [Not  D.  anlillarum,  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  9,  p.  37 

(1881)  nor  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  421  (1889)  nor  Dall, 

Bull.  37,  V.  S.  Mat.  MuB.,  p.  76  (1^89  and  1903),  all  of  which  are  Denta- 

Iwm  barlUlti.] 
1901(?).  Dmtalium  anttUomm,  Dall  and  Simpson,  U.  S.  Fidi  Com.  Bulletin  for 

1900,  vol.  1,  p.  456.    [Not  D,  aTUillarum,  Dall  in  Nat.  HiBt.  Bull.,  State 

Univ.  Iowa  (1896),  vol.  4,  No.  I,  p.  20.] 

The  ahell  is  small,  moderately  curved,  with  its  greatest  curvature 
in  the  extreme  posterior  position.  TTie  apex  is  rather  blunt  as  it 
quickly  increases  in  diameter,  but  thereafter  the  shell  exhibits  an 
even  regular  slow  increase.  The  tip  is  sharp,  slender,  and  strongly 
curved,  but  it  is  very  rarely  retained.  The  surface  is  of  an  opaque 
white  color  and  sometimes  reflects  a  greenish  tint,  and  is  always 
encircled  more  or  less  distinctly  by  bands  ot  translucent  gray,  observ- 
able usually  as  translucent  spots  on  the  ribs.  This  is  a  very  charac- 
teristic feature,  and  is  never  wholly  absent  in  fresh  specimens.  The 
texture  of  the  shell  is  hard,  compact,  and  porcellanous,  but  not 
shining.  The  sculpture  consists  of  nine  primary  ribs,  which  are 
almost  at  once  increased  by  interca'ation  to  12.  They  may  be  either 
well  elevated  or  decidedly  flattened,  at  first  separating  spaces  of 
double  their  own  width;  further  intercalation  of  a  secondary  rib 
between  each  primary  soon  takes  place,  thereby  doubUi^  the  original 
Dumber  and  causing  the  ribs  and  the  intercostal  spaces  to  assume 
about  equal  widths.  The  intercalated  ribs  attain  equal  importance 
with  the  original  ones,  and  all  continue,  though  with  decreasing 
distinctness  in  senile  specimens,  to  the  anterior  aperture.  In  some 
specimens,  however,  but  little  intercalation  takes  place,  the  primaries 
continuing  alone  to  the  maturer  stages  of  the  shell,  when  some  lesser 
secondary  ribs  usually  appear.  In  such  forms  the  primary  ribs  seem 
more  prominent,  especially  if  they  are  not  flattened,  and  thus  impart 
to  the  shell  a  somewhat  different  aspect.  A  further  sculptural  feature 
is  a  system  of  exceedingly  fine  transverse  lirae  within  the  intercostal 
spaces,  which  vary  in  degree  from  mere  growth  lines  in  some  speci- 
mens to  clearly  defined  lirae  in  others.  A  wide  shallow  apical  notch 
on  the  convex,  or  more  rarely  on  a  curved  side,  is  present. 

Average  specimens  measure: 

Length,  22  mm.;  diameter,  2.1  mm.;  arc,  2  (tip  intact). 

Length,  27  mm.;  diameter,  2.5  mm.;  arc,  1.75  (tip  gone). 
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As  appears  in  the  deBcription,  and  as  might  be  expected  in  a  shallow- 
water  species  of  wide  distribution,  there  is  here  a  considerable  range 
of  variation,  except  only  in  the  d^ree  of  curvature  and  in  the  general 
ahape  of  the  shell.  These  variations  appear  in  the  amount  of  prom- 
inence of  the  intercostal  transverse  sculpture.  In  the  majority  of 
specimens  observed  the  longitudinal  ribs  are  flat  on  top  and  are  of 
about  the  same  width  as  the  spaces  between  them.  Another  form, 
which  is  mostly  Cuban,  has  sharper,  narrower  ribs  and  shows  but  little 
intercalation.  Another,  which  is  also  chiefly  Cuban,  has  the  number 
of  its  ribs  increased  by  a  double  system  of  intercalation,  and  all  the 
ribs  so  greatly  widened  and  flattened  that  the  spaces  between  are 
reduced  to  mere  threads.  This  is  the  usual  form  that  is  found  in 
Habana  and  Bahia  Honda  Harbors,  though  it  is  not  confined  to  those 
two  localities.  In  some  forms  the  nine  primary  ribs  are  not  clearly 
observable,  owing  to  their  almost  immediate  increase  by  intercalated 
secondaries  even  upon  the  slender  tips,  and  as  the  tips  are  seldom 
preserved  the  shell  appears  to  possess  more  than  nine  original  ribs. 
The  varying  degree  of  intercalation,  therefore,  makes  the  actual  num- 
ber of  ribs  exceedingly  inconstant.  The  curious  maculation  of  the  ribs, 
however,  as  already  stated,  is  a  constant  and  most  striking  feature. 

The  protean  character  of  this  species  at  first  led  me  to  divide  it  into 
several  subspecies,  but  my  divisions  always  became  hopelessly  con- 
fused by  intermediates,  and  furthermore  refused  to  conform  with  any 
distnhutional  principles.  T  abandoned  all  attempts  to  subdivide  the 
variable  assemblage  here  included  under  Orbigny's  meager  descrip- 
tion. This  is  the  result  of  a  long,  patient  study  of  the  abundant 
material  at  my  disposal. 

Extreme  forms  of  this  species  closely  resemble  the  stouter  forms  of 
Denialiutn  ceratum,  but  may  be  distinguished  by  their  greater  curva- 
ture, their  greater  diameter  and  thickness  in  the  apical  portion,  their 
less  smooth  and  glossy  surface  in  the  anterior  portion,  and  by  the  per- 
sistent gray  color  spots  on  the  ribs.  Worn  fragments  of  the  middle 
portion  of  the  shell  are  often  quite  indistinguishable  from  D.  ceratum. 

Topotypes,  Cat.  No.  250089,  U.S.N.M.,  are  in  the  museum  collec- 
tion from  St.  Thomas.  Lots  from  the  Florida  Keys,  Tortugas 
(Eolis),  northwest  coast  of  Cuba,  from  Esperanza  and  Cape  San  Anto- 
nio (Barrera  Expedition),  Habana,  Bahia  Honda,  Cardinas  (Berrera 
Expedition),  Bimini  Islands  (Eolis),  Samana  Bay,  Barbados,  are  all 
littoral. 

This  is  the  most  common  shallow-water  West  Indian  Denialium, 
ranging  from  Barbados  throughout  the  Lesser  Antilles,  Santo  Do- 
mingo, Cuba,  Florida,  Bahamas,  All  the  deep-water  records  for  this 
apecies  quoted  by  authors  should  be  regarded  as  erroneous  and  as 
probably  referring  to  other  species  confused  with  D.  avMUarum. 
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The  following  are  the  museum  records: 


at.  Thomas 

Miami,  Kolii  StBtian.TO. .. 
Ulaml,  eoUi Station  117... 
Fowey  Light.  SdIIi  SI     ' 


Ker  West  (inside  reel),  BAit  BUtion  75 

Key  West  IbalAa  nel) 

Tonugu,  £0111  SUtion  31 


[■s  Shoal,  Kev  West,  XoHi  Station  m. 


oal.  Key  West,  XaUi  Station  33i.... 
of  FIotMb,  U.  S.  F.  C.  SUtlOQ  7IM. . 


Cochinos  Bay.  Cuba,  Eolll  Station  ., 

Cabanas  Harbor,  Cuba,  £iilli  Station  202.. 
CamaoB  Bay,  Santo  Domingo 


Barbados,  8.  U.  1. 110 , 

Antigua,  EnKltsh  Harbor,  S,  U,  I.  Wi . . . 
cape  Cajon,  Cuba,  fiarrfTs  SUtion  211. . . 
EsperaniH,  Cuba,  Sarrtrs  Station  210... 


10  Arenas,  Cu^a, 

"    bor,  Cuba^w 
t,  Cuba,  Ban 


Esperania,  Cuba,  .^arrera  Elation  210 

CapeCalon,  Cuba,  fiarrtra  Station  211... 
Babla  Honda,  Cuba,  Barrm  Station  308... 
Piinls  Totete,  Cuba,  Btrrtn  Station  203. . 
Cabanas  Harbor,  Cuba,  Borrira  Slallon  IK 
PunlB  Colorado,  Cuba,  Barren  Statton  207 
Sania Lucia, (Tuba,  AarrfTE  Stallon 200  ... 
Cayo  L*Tisa,  Cuba,  Barr<ra  Station  SOI.. . . 

Santa  Rosa,  Cuba.  Borrcrs  Station  200 

South  Cat  Cay,  Bahamai,  JBoJrt  Station  *7 . 
Cnesan Creek,  Florida,  £oIii Station 40  ... 

Miami,  Florida,  Ealii  gtation  Kl 

Miami,  Florida,  EoUa  Station  IIS 

Miami,  Florida,  £glU  SUtion  114 

Miami.  Florida,  Sulla  Station  S2 

Miami,  Ftarida,-£Dllt  Station  m 

Miami,  Florida.  BolU  Station  77 

I  mile  southeast  of  Fowvy  Light,  EOIll  Slat 

Inside  AJai  Reel,  £Olli  Station  55 

Key  West  (reef),  folfi  Station  73 

Key  West  (reet).  »>ll»  Station  71 

Tortugas,  £iill(  Station  33 

Charlotlo  Harbor 

"      West  {Hawk  rhannel),  £Dtis  StE ' " 


(U.  Peti 

to  Cms. 
SS-3Sfm: 


(Rawson.) 
BEore  drift. 


2-3  fms. 

1-12  tms. 
3-12  fms 


4j|fnu. 
(Dall.) 


ni  Uland,  Bahamas,  t 


Station  JO .1  2Dfi 


DENTALIUM  (ANTALIS)  PSBUDOHEXAGONUM  IbariiK. 

Plate  6,  figs.  1,2,3. 
Dentalium  pMtadohtxagonum  Irerino.  (RefereDce  not  available.) 
This  is  a  species,  the  shell  of  which  is  characterized  by  nine  primary, 
well-el£vated  narrow  rounded  ribs,  not  at  once  increased  by  second- 
aries on  the  tip,  and  which  are  separated  by  wider  flat  spaces  be- 
tween them.  The  intercostal  spaces  are  crossed  by  rx>ar3e,  rather 
widely  spaced  growth  lines,  which  in  the  posterior  portion  of  the  shell 
become  more  prominent.  The  intercalation  of  one  rounded  secondary 
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rib  in  each  space  usually  occurs,  but  the  secondary  ribs  Derer  assume 
quite  the  importauce  of  the  primaries;  all  the  ribs  lose  defioiteneas 
toward  the  anterior  end  of  the  shell.  There  are  no  color  features. 
The  shell  is  more  regularly  tapering  and  regularly  curved  than  is 
Dentalium  antiUarum.  None  of  the  museum  specimens  show  an 
apical  notch. 

Length,  20  mm.;  diameter,  2  mm.;  arc  1.5  (juvenile),  Brazil. 

Length,  23.75  mm.;  diameter,  2  mm.;  arc  1.5  (no  tip),  Tampa. 

Length,  32  mm.;  diameter,  5  mm.;  arc  2  (no  tip),  Sanibel  Island, 
Florida. 

This  is  an  example  of  the  Brazil-Gulf  of  Mexico  distribution.  It 
belongs  to  the  littoral  zone.  Though  closely  allied  to  the  widely 
distributed  DeTttalium  arUiUaram,  it  must  not,  on  the  other  hand,  be 
confused  with  the  hexagonal  D.  disfarUe,  of  similar  gec^aphic  range, 
and  which  it  superficially  resembles. 

I  am  unable  to  find  Doctor  Ihering's  description  of  tbis  species,  but 
have  based  my  diagnosis  upon  a  specimen  from  Ihering  himself, 
piYibably  a  topotype  from  his  original  lot.  As  remarked,  the  species 
is  closely  related  to  D.  antiUarum  in  its  general  appearance,  but  it 
l&cks  the  translucent  spots  and  the  microscopic  transverse  intercostal 
sculpttire,  in  place  of  which  are  coarsely  raised  growth  lines.  The 
Florida  lots  here  referred  to  average  a  trifle  lai^er  than  Ihering's 
specimen,  but  are  certainly  conspecific.  Both  £he  primary  and  sec- 
ondary ribbing  of '  these  are  coarser  and  more  prominent  than  in 
D.  atUUlarum  and  the  strong  curve  in  the  tip  is  lacking. 

The  "museum  records  are  set  forth  in  the  following  table: 


iprei- 

s-s'-N^a. 

Locality. 

Remarks. 

M781 

(W.  F.  Clapp). 

* 

3 

PMtTampa,  Florld»,U,8.  B.  F 

DBNTAUVM  (ANTALIS)  DISPARn.E  Otblcnr. 

Plate  6,  figB.  4,  5.  6,  7.  8. 
1S4S.  Dentalivm  dUpariU  Orbiqkt,  Moll.  Cuba.  vol.  2,  p.  202,  pi,  26,  figs.  1-1-17 
ISTS  (7).  Denlaliian  ditpariU,  Abanoo,  Contrib.  Fauna  Cubona,  p.  232. 
1892  (?).  Dentalimn  dtiparik,  Dall,  TnuiB.  Wagner  Free  Inat..  vol.  3,  p.  440. 
1897.  Dentalium  ditparik,  Pilsbrt  and  Shabp,  Tryon'a  Man.  Conch.,  vol.  17, 
p.  56,  in  put,  pi.  14,  fig.  19  (figa.  16,  17,  18,  20,  and  21  ue  piobiibly 
aniaiarum).    [1881  Not  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  9,  p.  37.] 
[1889  Not  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  18,  p.  424.] 
The  shell  ia  moderately  and  rather  evenly  curved,  the  curvature 
Dot  being  restricted  to  the  apical  portion ;  the  tip  is  hexagonal,  long 
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and  slender;  the  diameter  of  the  shell  increases  re^^arly;  it  is  thin 
but  strong  and  of  an  opaque  white,  the  surface  being  porcellanous 
and  without  translucent  spots  or  bands.  The  six  angles  of  the  apex, 
with  coQcare  spaces  between,  become  six  primary  narrow  rod  like 
ribs,  with  separating  smooth  flat  spaces.  The  ribs  become  bo  dis- 
posed as  to  leave  two  broader  intercostal  spaces  on  the  concave  and 
three  narrower  spaces  on  the  convex  side,  one  of  the  ribs  being  about 
median  on  the  concave  side.  Intercalation  of  secondary  longitudinal 
ribs  begins  earlier  or  nearer  the  apex  in  the  three  convex  side  inter- 
costal spaces  than  it  does  in  the  two  concave  side  spaces,  and  is  again 
followed  later  by  still  further  intercalation;  whereas  in  the  two  con- 
cave spaces  the  increase  in  the  intercalated  ribbing  is  much  less,  so 
that  at  the  aperture,  except  in  very  senile  specimens,  the  two  con- 
cave spaces  still  preserve  their  definite  outline,  despite  their  acquisi- 
tion of  some  intercalated  ribs.  The  intercalated  or  secondary  ribs 
on  the  convex  side  assume  equal  importance  with  the  primaries, 
but  all  diminish  toward  the  anterior  end,  though  not  losing  their 
identity  even  in  adult  shells.  There  is  no  transverse  sculpture  dis- 
cernible, but  rather  widely  spaced  growth  lines  may  be  seen  with  a 
lens.  No  apical  notch  or  slit  can  be  detected  in  Bjxy  museum  speci- 
mens. 

Length,  14  mm.  (Orbigny). 

Length,  32  mm.;  diameter,  3.4  mm.;  arc,  2.1  (most  of  tip  present), 
Rio  de  Janeiro. 

Length,  33  mm.;  diameter,  3.5  mm.;  arc,  1.75  (tip  gone),  Rio  de 
Janeiro. 

Length,  26.5  mm. ;  diameter,  2.9  mm.;  arc,  1  (most  of  tip  present, 
Tampa,  Florida. 

No  topotypes  (Martinique)  are  m  the  museum  collection,  but  lote 
from  Rio  San  Sebastian,  Brazil,  and  from  Tampa,  Florida,  are  quite 
typical.  One  senile  specimen  from  Sabanilla  becomes  smooth  in  the 
anterior  third  of  shell,  the  ribs  quickly  d^enerating. 

Further  records  from  the  Philadelphia  Academy  collection  are 
Porto  Barrios  and  Livingston,  Guatemala;  Belize  Harbor;  Roseau 
and  Dominica. 

The  widely  separated  geographical  records  of  Brazil  and  west 
Florida  are  not  infrequently  repeated  in  other  species  of  mollusks  and 
have  already  been  commented  upon  under  DeTitaliuTn  texasianum  and 
D.  pseudohexagonum.  Were  our  collection  better  supplied  with  shal- 
low-water records  from  the  Caribbean  shore  of  South  America  and 
Central  America  and  to  Texas,  a  chain  of  connections  would  no  doubt 
be  established,  particularly  in  view  of  the  fact  that  ocean  currents 
favor  such  distribution.  The  species  also  extends  northward  into  the 
Lesser  Antilles  as  far  as  Martinique,  but  seems  not  to  be  known  from 
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the  Greater  AntUles,  the  east  coast  of  Florida,  or  Hatteras.  It  is 
Apparently  confined  to  the  littoral  zone. 

Most  commeotatorB  appear  to  have  fallen  Into  some  error  in  the 
consideration  of  this  species,  generally  confusing  it  with  DentcUium 
antiUaTum.  Orhigny's  description  is  short  and  leaves  much  to  be 
desired,  but  his  figure,  though  of  a  juvenile  specimen,  is  excellent.  It 
is  less  closely  related  to  D.  aTUiUantm  than  it  is  to  D.  texaaianimi  and 
to  a  Pliocene  group  represented  by  D.  coloosaense  Dall,  D.  prisma 
Dall,  and  D.  oetoeosteUatua  Filsbry  and  Sharp.  It  might  with  equal 
propriety  be  placed  under  DentfUium  s.  s. 

The  following  are  the  five  records  in  the  museum  collection : 

Num. 

"?■  .^^-.f?;  LocaUtr.  Romarts. 


SiaiSi   Ti]i]p*BiT,Fliirlil> leimpsOTi). 

SS83S     Babanllto,  VTut  ladles I  Shore  (BetliUEl. 

SMSIO    Bu  Setissttan,  \iniU I 

UOTM   do 

1S71I     RloJMvilo tJntted  States  Eiplotng  Eip^i- 


ZSy  TO  THB  OBOUP  Or  DENTALIUU  CBRATUM. 

Tip  9  angled. 

Smooth  poBterior  portion  produced. 

No  iDtercftl&tioii  on  tip DentfUiam  eeratum  aratum,  [Mge  60, 

InCercalation  on  tip  (to  12  or  14). 
Color  yellow. 

Diameter  of  2  mm.  (Florida) D.  eeratum  ffaimm,  page  61. 

Diameter  of  leoe  than  2  mm.   (BarbBdoe)..!).  ceralwn  Unnx,  page  &2. 
Smooth  posterior  pintioii  not  produced. 

Color  green D.  taphrium,  page  53. 

DENTAUUM  (ANTAUS)  CBRATUM  DaU. 

1SS1.  Denialium  etnitum  Dall,  Bull.  Mua.  Comp,  Zool.,  vol.  9,  p.  3fi. 

1889.  Dentatium  eeratum  Dall.  Bull.  Miis.  Comp.  Zool.,  vol.  18,  p.  424,  pi.  26,  fig. 

5;  pi.  27,  flg.  2. 
1SS9.  Dentalitim  otmlum  Dall.  Bull.  37.  U.  S.  Nat.  Mua.,  p.  76,  pi.  26,  fig.  5. 
1897.  Dentalium  eeratum,  Pilbbrt  and  Sharp,  Tryon'a  Man.  Conch.,  vol.  17,  p. 

67,  pi.  7,  figs.  4.  6. 
1903.  Dentalium  eeratum  Dall.  Bull.  37,  V.  S.  Nat.  Mua.,  p.  76,  pi.  26,  fig.  5. 

The  shell  is  awl-shaped,  with  the  chief  curvature  in  the  tip  or  ex- 
treme posterior  portion,  the  balance  of  the  shell  having  a  relatively 
small  arc.  In  color  it  is  of  a  waxen  yellow  ranging  from  a  brilliant 
yellow  in  .some  specimens,  especially  in  the  posterior  half,  to  a  pale 
yellowish  tint  becoming  white  in  the  anterior  half  of  the  shell.  The 
texture  of  the  shell  is  glassy,  with  a  polished  shining  surface.  The 
tip  b  nine  ("seven")  angled  in  section.  The  angles  forming  nine  pri- 
mary rodlike  ribleta  narrow  and  sharply  defined  and  separated  by 
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wide  flat  intercostal  spaces.  These  primary  riblets  may  continue  for 
some  distance  without  the  intercalation  of  any  secondaries,  to  be 
eventually  supplemented,  however,  by  a  few  secondaries,  or  inter- 
calation may  take  place  very  early,  even  upon  the  tip,  doubling  the 
original  nine  ribleta  in  number.  The  secondary  riblets  assume  about 
equal  prominence  with  the  primaries,  but  at  the  beginning  of  the 
middle  third  portion  of  the  shell  all  the  sculptural  features  become 
fainter,  and  finally  disappear  entirely,  leaving  the  second  or  anterior 
half  of  the  shell  perfectly  smooth.  An  intercostal  microscopic  reticu- 
lation exists,  formed  by  15  to  20  minute  longitudinals  crossed  by 
equally  minute  transverse  lines,  making  a  delicate  network  of  exqui- 
site finish.  This  feature  persists  only  to  where  the  primary  riblets 
dissolve  into  the  smooth  polished  cylinder.  There  is  no  very  definite 
apical  notch  or  slit  observable,  but  a  trace  of  such  is  indicated  in  a 
few  tips  on  the  convex  side. 

Length,  30  mm.;  diameter,  2  mm.  (type). 

Length,  32  mm.;  diameter,  2  mm.;  arc,  2  (off  Habana). 

Length,  56 mm., diameter,  2.5 mm.;  arc,  1.5  (tip gone)  (off  BabanaV 
This  giant  specimen  has  the  anterior  three-fourths  portion  smooth. 

Specimens  average  about  25  mm-  in  length.  After  the  senile  st^e 
is  reached,  growth  thereafter  becomes  a  variable  feature.  An  average 
shows  in  a  length  of  25  mm.,  one-third  portion  of  shell  ribbed  and  the 
remaining  two-thirds  smooth. 

The  type,  Cat.  No.  95326,  U.S.N.M.,  was  obtained  by  the  Blalce  at 
U.  S.  B.  F.  Station  2  off  Habana,  in  805  fathoms,  bottom  temperature 
39.75°  F. 

There  is  some  variation  in  the  number  of  riblets  in  this  species,  but 
there  is  no  variation  in  the  original  number.  The  yellow  color  is 
very  characteristic,  but  is  not  always  preserved  in  dead  shells,  and 
probably  wholly  fades  in  time  from  specimens  collected  alive  and  in 
perfect  condition.  From  the  museum  records  it  appears  to  be  a 
species  of  the  Antillean  continental  slope,  though  occupying  a  shal- 
lower zone  on  the  edge  of  the  Gulf  Stream  off  the  Florida  Keys. 

The  variants  are  indicated  in  the  following  two  subspecies 
described  in  more  detail. 

DENTAUUM  (ANTAUS)  CEBATIM  CEBATUM  Dili. 

Plate?.  flgB,  2,  4,  5,  6,  7. 
The  typical  subspecies  is  restricted  to  those  forma  in  which  the 
nine  primary  riblets  are  not  at  once  increased  by  the  intercalation 
of  secondary  riblets.  Such  additions  are  but  few;  generally  less  than 
nine.  In  this  respect  only  may  Dentalium  ceratum  ceratwrn,  be  dis- 
tinguished from  the  other  subspecies  enumerated.  The  type,  Cat. 
No.  95326,  U.S.N.M.,  is  the  same  as  given  for  D.  ceratum.  The 
geographical  range  also  remains  the  same. 
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The  following  are  the  museum  records: 


.B.F. station  8067.. 
B.B.  F,  8tBtlnn2fif:S. 
r,  S.  U.  I.  Experi- 

[iliStUlan4S 


DBNTALIUM  (ANTALIS)  CBRATUM  FLAVUH,  i 

Plate:,  fig.  1. 

The  shell,  like  the  typical  subspecies,  is  awl-shaped,  slightly 
curved,  chief  curvature  being  in  the  extreme  posterior  portion;  the 
tip  is  very  short,  rapidly  increasing  in  diameter  and  giving  a  thickened 
appearance  to  the  posterior  portion  of  the  shell,  when  it  is  retained. 
The  color  is  a  bright  yellow,  becoming  less  intense  in  the  senescent 
fourth  of  the  shell,  but  often  persisting  even  to  the  aperture.  In  some 
specimens  reddish  splotches  are  noticeable.  There  are  12  to  14  rib- 
lets  beginning  upon  theearly  portion  of  the  nine-angled'tip;  these  may 
be  later  increased  somewhat  by  further  intercalation  of  less  promi- 
nent secondary  riblets,  and  all  finally  become  evanescent  and  dis- 
appear at  about  the  middle  portion  of  an  adult  shell,  the  anterior  half 
being  smooth  and  highly  polished.  The  intercostal  spaces  are  retic- 
ulated by  a  very  delicate  microscopic  sculpture  more  apparent  in  the 
Gist  quarter  of  the  shell.  This  reticulation,  along  with  the  riblets, 
Goftlly  disappears,  as  all  the  sculptural  features  merge  and  fuse  into 
a  smooth  surface.  A  shallow,  broad  notch  on  the  convex  side  is  a 
probable  apical  feature,  though  not  often  noticeable. 

Thetype,  Cat.  No.  314391,  U.S.N.M.,  measures— length,  26.6  mm.; 
diameter,  2  mm.  It  was  dredged  off  Key  West,  Florida,  in  110 
fathoms,  being  Eolia  Station  No.  333. 

This  is  a  subspecies  chiefly  of  the  Florida  Keys  region,  occurring 
just  within  the  line  of  the  Gulf  Stream.     It  differs  from  Dentalium 
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ceratam  eeratum  in  the  greater  Dumber  of  its  early  riblets,  a  shorter 
stouter  apex,  and  a  more  rapidly  increasing  diameter.  The  yellow 
color  seems  to  be  more  constant  and  vivid.  It  occupies  an  inter- 
mediate position  between  D.  eeratum  eeratum  and  D.  taphrium,  though 
quite  distinct  from  both. 
The  following  are  the  museum  collection  records: 


Slii 

UxstUij. 

Rema 

TO-toiaa. 

!Sa: 

ks. 

'! 

i 
i 

MOO 

i 

S 

K 

I 

i 

lias.'.:: 

'i 

a 

202 

DKNTALIUM  (ANTALI8)  CEBATUM  TENAX,  i 

Plate  7,  fig.  3. 

The  shell  differs  only  from  the  typical  subspecies  in  that  it  is  less 
awl-shaped  and  more  regularly  curving ;  it  ia  also  rather  more  slender. 
The  color  is  less  yellow  in  all  the  National  Museum  specimens,  but 
these  have  likely  faded,  as  the  material  is  old  or  poor.  Almost  com- 
plete tips  show  a  smooth  nuclear  portion,  with  9  primary  riblets 
quickly  increased  to  12  or  14.  All  other  sculptural  features,  includ- 
ing the  dehcate  intercostal  network,  are  as  in  />.  c.  eeratum  and  D.  e. 
jUtvum.     No  apical  notch  is  observable. 

The  type,  Cat.  No.  95331  (a),  U.S.N.M.,  measures— length,  19  mm. ; 
diameter,  1.75  mm.  It  is  from  Barbados,  76  fathoms,  taken  by  the 
Blake  at  United  States  Coast  Survey  Station  272,  bottom  of  coral  and 
broken  shell,  with  a  temperature  of  64.75°  F. 

Other  lots  in  the  museum  collection  are  from  Barbados,  in  100 
fathoms,  Cat.  No.  95330,  U.S.N.M.,  taken  by  the  IlassUr  in  1871, 
Barbados,  in  33  fathoms;  Cat.  No.  314898,  U.  S.  N.M.,  dredged  by  tho 
State  University  of  Iowa  Expedition  Station  51;  Barbados,  in  70 
fathoms,  Cat.  No.  314899,  U.S.N.M.,  dredged  by  the  State  Univerrjity 
of  Iowa  Expedition  Station  79. 

This  is  a  geographic  race  of  D.  eeratum,  occupying  the  eTtreme 
southern  hmit  of  the  range  of  that  species.  It  is  of  the  D.  c.  flavum 
type  of  ribbing,  but  smaller  and  more  slender  than  that  Floridian 
subspecies. 
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IS89.  Dentalium  laphrium  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  422. 

1889.  Dmtaiium  laphnam  Dall,  Bull.  37,  U.  8.  Nat.  Mus.,  p.  7B. 

1B97.  Dmiaiium  laphrium,  Pilbbby  and  Shabp,  Tryon'e  Man.  Coach.,  vol.  17, 

p.  58. 
1»1  (7).  DenUUium  taphnum  Dall  and  Smpbon,  U.  8.  Fish.  Comm.  Bull,  for 

1900,  vol.  1,  p.  466,  pi.  64,  fig.  19. 
1S03.  Dmtaiium  laphrium  Dall,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  76. 

The  shell  is  rather  short,  awl-shaped,  with  its  maximum  curvature 
at  the  base  of  the  tip;  thereafter  it  is  but  slightly  curved.  It  quickly 
expands  in  diameter  at  the  start  and  thence  through  the  middle  and 
anterior  portions  very  gradually,  A  very  constant  and  character- 
istic feature  is  its  apple  green  color.  On  the  sculptured  portion  of 
the  shell  are  series  of  irregular  zones  of  translucency  encircling  the 
shell  and  so  disposed  as  to  impart  a  watered  silk  appearance.  This 
color  feature,  however,  does  not  extend  to  the  smooth  anterior 
portion  of  the  cylinder,  which  ia  of  a  clear  translucent  apple  green 
color  and  is  polished  and  shining.  There  are  14  aharp,  well-defined 
riblets,  though  originally  probably  nine  primaries,  which  are  quickly 
increased  to  double  or  even  more  by  subsequent  intercalation;  all 
the  riblets  become  lower  and  more  square  in  outline,  and  fmally 
growing  fainter  disappear  into  a  smooth,  highly  polished  glassy 
round  cylinder.  In  the  intercostal  spaces  is  a  network  of  micro- 
scopic transverse  and  longitudinal  lines,  which  also  disappear  on  the 
smooth,  anterior  portion  of  the  shell.  The  longitudinal  miscroscopic 
lines  are  usually  indistinct.  There  is  a  shallow  apical  notch  on  the 
convex  side. 

Length,  17  mm.;  diameter,  2  mm.;  arc.  75  (type). 

Length,  25  mm.;  diameter,  2.^5  mm.;  arc,  2.1  (tip  gone),  Florida. 

He  type.  Cat.  No.  95320,  U.S.N.M.,  was  dredged  between  Missis- 
sippi Delta  and  Cedar  Keys  in  30  fathoms,  gray  sand  and  broken 
coral,  being  U.  S.  B,  F.  Station  2405 ;  no  bottom  temperature  given. 

There  are  also  lots  from  off  Cape  Hatteras  and  Cape  Lookout  in 
22  to  52  fathoms,  and  many  from  the  Florida  Keys  region  in  20  to 
60  fathoms,  the  majority  of  the  records  coming  from  30  to  45  fathoms, 
just  inside  the  Gulf  Stream;  also  from  Cabanas  Harbor,  Cuba,  in  25 
fathoms  (form). 

In  the  many  lots  of  specimens  studied  there  are  none  that  prolong 
the  final  ahell  stage  of  smooth,  glassy  surface  to  the  extent  often 
seen  in  Dentalium  ceratum.  The  proportion  of  the  smooth  to  the 
sculptured  portion  in  this  species  is  usually  about  as  one  to  seven. 

The  differences  between  this  and  its  nearest  relative,  D.  ceratum, 
are  in  the  greater  number  of  riblets;  the  green  instead  of  yellow 
«o]or,  and  in  the  presence  of  translucent  zigazg  zones,  wholly  lacking 
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in  D.  eeratum;  the  relatively  abort  smooth  portion  of  the  shell;  the 
shorter  length  but  equal  diameter. 

Geograpbicallj  its  range  is  more  northerly  and  its  depth  zone  less. 
Its  characters  are  remarkably  constant.  There  is  no  complete  tip 
preserved  among  the  many  lots  of  the  museum  collection. 

The  following  are  the  museum  records: 
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Primary  riblete  18. 

Section  slightly  llattened Dentolium  bartletli,  page  55. 

Primary  ribleta  16. 

Section  found D.  tubuUUvm,  page  56. 


by  Google 


BAST  AMEBICAlf  SCAFHOPOD  MOLLUSKS.  55 

DEtn>AUIIM  (ANTAUS)  BABTLVm.  na*  ivwlM. 
Plate  8,  fig.  2,  7. 
1881.  Denlalium  anhUorum,  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  9,  p.  37  (not  of 

Orbigny,  1846). 
18S9.  Denialium  atUilUirum,  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  18,  p.  421  (not  of 

Orbigny,  1848). 
1SS9.  Dtniaiium  antUlaram,  Dall,  Bull.  37,  U.  8.  Nat.  Mub.,  p.  76,  in  part. 
IS97.  DentaliuTn  anltilorum,  Pilbbry  and  Sharp,  Tryon'a  Man.  Concli.,vol.  17, 

p.  57,  in  part.    Not  figured  on  pi.  14. 
1W3.  Dfntaiium  mUiltarum,  Dall,  Bull.  37,  U.  S.  Nat.  Huh.,  p.  76  (in  part). 

Ill  the  Nationa]  Museum  collection  are  a  number  of  lots  of  long, 
slender,  slightly  curved  Dent<Uia,  with  very  fine  longitudinal  riblets, 
all  collected  from  the  continental  slope  zone.  For  the  most  part 
these  shells  have  been  referred  to  Orbigny's  D.  antiUarum.  They  all 
bear  the  glazed  aspect  so  characteristic  of  many  deep-water  Sca- 
phopods,  and  they  possess,  moreover,  no  trace  of  any  transverse 
sculpture.  They  also  belong  to  a  deeper,  colder  water  zone  than 
does  Orbigny's  D.  antiUarum,  which  is  a  semilittoral  species.  The 
following  diagnosis  is  given  from  an  excellent  specimen  taken  off 
Fredericks  tadt : 

The  shell  is  very  slightly  curved,  the  chief  curvatufe  occurring 
rather  abruptly  near  the  posterior  end,  quite  thin;  r^ularly  increas- 
ing in  diameter  to  4  mm.  in  a  length  of  42  nun.  The  color  is  ivory 
white.  The  apical  sculpture  consists  of  about  18  thrcad-Uke  riblets, 
with  smooth  spaces  between  of  double  their  own  width.  The  ribs 
continue  to  the  posterior  end  in  a  slightly  wavy  course,  their  original 
primaries  being  greatly  increased  in  number  of  intercalation  of  sec- 
ondaries. At  the  oral  end  of  the  shell  the  ribs  are  40  to  50  in  num- 
ber, but  leas  distinct  and  are  wider  than  their  intervals.  In  the 
anterior  half  minute  growth  lines  to  be  seen  under  a  lens  interrupt 
the  longitudinal  riblets,  giving  a  roughened  or  wavy  appearance  to 
the  surface.  The  entire  surface  has  a  ^azed  ivory  white  Bnish.  The 
uial  orifice  bears  a  wide,  fairly  deep  apical  notch  on  the  convex  side. 
The  shell  is  slightly  flattened  laterally  and  the  aperture  is  obhque. 

Length,  42  mm.;  greater  diameter,  3.75  mm.;  lesser  diameter,  3.5 
mm.;  arc,  1.7  (type). 

Length,  55  mm.;  greater  diameter,  4  mm.;  lesser  diameter,  4  mm.; 
arc,  1.75  (tip  gone). 

Length,  34  mm.;  greater  diameter,  2.5  mm.;  lesser  diameter,  2 
nun.;  arc,  1.1  (Florida  specimen). 

Same  variation  is  shown  in  the  rate  of  increase  of  diameter.  In  a 
specimen  from  193  fathoms  off  Cape  Florida  the  shell  is  much  more 
slender  than  the  type,  though  preserving  all  other  characters  of  the 
speciea. 

The  type,  Cat.  No.  224986,  U.S.N.M.,  was  taken  by  the  Blale  at 
the  U.  S.  Coast  Survey  Station  130,  off  Frederickstadt,  Santa  Cruz, 
in  451  fathoms,  gray  ooze,  bottom  temperature  44.5°  F. 
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The  following  are  the  museum  collection  records: 


a-A 

Locality. 

RMaarks. 

J 

mil 

03840 

0*081 
OUW 

Fred  rictotadt  fli  JKHt  t!      180 

*S]  bus  (typel  g}  M    «.6- 

Off  Cape  FloriSL'FKildiru.  8.  B.  F.  Statloii  KM 
BetwMoiita^pplDelta'andCedS^SpsU.S," 
OflCap«8ii*Blas,  Florida,  U.  a.  B.  F.  2M» 

,1 

Off  Horro  LlEht,  &Bbiuia,  Blikf  Stallim  IDO 

on  ArrownDltb  Bant,  Yuoatao.  II.  t>.  H.  F.23S6 

40a  tma.' 
30Btnu.,yl.o«. 
4Mfma.,  UJ'bw.  1. 

DENTALIUM  (ANTALIS)  TUBULATUM.  hw  ^Mlea. 

Plate  8,  &g.  5. 

The  shell  is  of  porcellanous  texture,  almost  straight,  with  a  very 
gradual  increase  in  diameter;  it  has  16  sharply  defined  longitudinal 
riblets,  separated  by  smooth  intercostal  spaces,  double  their  width; 
no  intercala^tion  takes  place  before  a  point  about  midway  between  the 
tip  and  the  aperture;  then  one  dehcate  wavy  riblet  faintly  appears  in 
each  apace.  These  secondaries  graduaJIy  increase  in  importance, 
widening  as  do  the  original  primary  riblets  until  at  the  oral  end  of  the 
shell  all  are  so  widened  and  flattened  that  the  intercostal  spaces  are 
ahnost  obliterated.  Over  the  anterior  portion  of  the  shell  distinct 
growth  lines  produce  a  wavy  appearance  in  the  riblets.  The  cyhnder 
is  round  and  the  aperture  is  not  obUque.  There  is  a  broad  and  shallow 
apical  notch  on  the  convex  side. 

This  species  is  closely  related  to  Dentalium  hartletti,  but  differs  in 
its  straightness,  its  slenderness,  and  round  section,  the  less  glazed 
surface,  and  finally  in  its  16  instead  of  18  primary  riblets. 

The  type,  Cat.  No.  95367,  U.S.N.M.,  measures:  Length,  37  mm.; 
diameter,  2,4  mm.;  curvature,  about  0.90  (tip  gone).  It  is  from  a  lot 
of  two  specimens,  the  other  measuring — Length,  37  mm.;  diameter, 
2.25  mm. ;  arc,  1  '(tip  gone) ;  and  was  dredged  of!  Bahia  Honda,  Cuba, 
by  the  Blake  at  the  United  States  Coast  Survey  Station  20,  in  220 
fathoms,  bottom  temperature  62°  F. 

Other  lots  are  five  specimens  (fragments).  Cat.  No.  108160, 
U.S.N.M.,  from  U.  S.  B.  F.  Station  2668,  of!  Fernandina,  Florida, 
in  294  fathoms,  gray  sand  and  dead  coral,  bottom  temperature  46.3°. 

Sut^enuB  HETEROSCHISMA  Smroth,  1896. 

1895.  HeUroichitma  Sdiboth,  Brotm'a  Klasen  u.  Ordntingen  dee  Thier-Reiche, 
vol.  3,  p.  460. 
Shell  coareely  striate  longitudinally  and  with  an  apical  alit  placed 
on  the  concave  side. 
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This  is  a  subgenus  of  doubtful  value,  as  it  can  not  be  made  to 
include  all  species  possessing  the  peculiarity  of  an  apical  slit  on  the 
cooc&Te  aide — ite  one  distinguishing  feature.  Pilsbry  and  Sharp ' 
have  restricted  the  group  to  two  species,  one  of  which  is  certainly, 
tnd  the  other  doubtfully,  of  western  Atlantic  distribution. 

DENTALRIH  (HETEROBCHISMA)  CALLITBBIZ  DnIL 

Plate  8,  figB.  3,  4,  6. 
1889.  Dmtalium  eaUithrix  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  IS,  p.  427,  pi.  27, 

flg.  10. 
1889.  DenUUium  eattiOirix  Dall,  Bull.  37,  U.  S.  Nat.  Hus.,  p.  75,  pi.  27,  fig.  10. 
1889.  Dentalium  calliOirix  Dall,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  12,  p.  240. 
1897.  i}«nfaliuin  (SeUroKhitma)  tallilkrix,  Pilsbbt  and  Sharf,  Tryon'a  Man. 

Conch.,  vol.  17,  p.  62,  pi.  7,  fig.  3. 

He  shell  is  regularly,  moderately  to  strongly  curved,  with  a 
gradual  increase  in  diameter;  it  is  slightly  laterally  compressed, 
cauBing  the  oral  aperture  to  be  slightly  oval.  The  color  is  white, 
porcellaDOua,  but  not  polished  or  shining.  'The  tip  is  nine-angled, 
with  smooth  concave  intercostal  spaces,  which  later  become  flatter. 
At  a  certain  point  the  intercostal  spaces  assume,  all  at  the  same  time, 
&t  least  three  intercalated  secondary  riblets,  which  gradually  increase 
in  distinctness  as  the  primaries  lose,  all  finally  becoming  subequal  in 
the  anterior  portion  of  the  shell.  In  some  cases  the  primaries  retain 
«  slight  predominance  over  the  secondaries,  even  to  the  aperture. 
There  is  no  transverse  sculpture  beyond  some  hardly  observable 
growth  lines,  which,  toward  the  aperture,  lend  a  slightly  wavy 
appearance  to  the  riblets.  There  is  no  perfectly  smooth  surface  even 
m  senile  specimens.  A  fairly  long  slit  on  the  concave  side  is  the 
apical  feature. 

Length,  24  mm.;  greater  diameter,  2.75  mm.;  lesser  diameter,  2.25 
mm.;  arc,  1.8  type  (j^v.). 

Length,  52.75  mm.;  greater  diameter,  3.25  mm.;  lesser  diameter, 
3  mm.;  arc,  6.5;  senile  specimen,  St.  Kitts. 

Length,  28.25  mm.;  greater  diameter,  3  mm.;  lesser  diameter, 
2.75  mm.;  arc,  2  (juv.).  Cape  Fear. 

Length,  38  mm.;  greater  diameter,  3.1  mm.;  lesser  diameter,  2.9 
nun.;  arc,  2  Brazil. 

The  type,  Cat.  No.  95348,  U.S.N.M.,  was  taken  by  the  Blake  at  a 
I'nited  States  Coast  Survey  Station  not  recorded  in  Yucatan  Straits, 
in  640  fathoms. 

This  is  a  remarkably  constant  species  of  exceptionally  wide  range. 
It  belongs  to  the  lower  zones  of  the  continental  shelf  and  to  the  ocean 
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floor.    The  Argentine  record  consists  of  but  brokeo  fr^nients,  though 
recognizable.     The  depth  oM  1  fathoms,  as  given  at  this  Argentine 
station,  suggests  an  error  as  already  conunented  upon. 
The  following  are  the  museum  collection  records: 
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OB  0«™  Feu,  North  Carolina,  (i.R.B.  F.  Bta- 

BM°Mlsa?belta  and  Ced»r  Keys.  8tallmJ383.    ., 

Off  Babia  Honda,  Cuba.  BMi  Stntion  30. 

South  of  St.  Kltta,  U.S.  B.  V.  Stntion  U5I 

OffRlodelin'ati,  f.8.]J.F.StMiimi7M 

DBNTALIUM  (^ETEROSCmSMA)  SLIBTERFISSVH  ttMnr*- 

Doctor  Watson  has  referred  to  this  European  species  of  Jeffreys 
some  specimens  taken  by  the  Challenger  at  Station  120  off  Peraam- 
buco  in  675  fathoms-'  I  am  inclined  to  believe  that  these  specimens 
are  probably  referable  to  Doctor  Dall's  caUUlinx  rather  than  to  the 
northeast  Atlantic  species  of  Jeffreys.  In  the  present  state  of  doubt 
I  include  it  in  this  Ust  only  as  a  possible  member  of  the  faunal  area 
under  discussion. 

Subgenus  FISSIDENTALIUM  Fiacber,  1895. 
1895.  Fittidtntalivm  Fiscbbb,  Manuel  de  Coocbyliologie.  p.  894. 
"A  long  fissure  on  the  convex  side  in  the  posterior  portion  of  the 
shell;  surface  longitudinally  striate."  Pilsbry  and  Sharp  •  have  ex- 
panded this  very  meager  description  to  include  a  series  of  very  large 
solid  shells  with  very  many  longitudinal  riblets  and  with  or  without 
a  long  slit  at  the  apex.  The  value  of  the  subgenus  is  very  doubtful. 
The  western  Atlantic  species  included  in  this  paper  are  Denialium 
meridionals  with  its  several  subspecies,  D.  fioridtnse,  and  D.  amphia- 
lum — all  Dejitalia  with  large  shells  and  belonging  to  rather  deep 
water  zones.  The  following  key  is  not  very  satisfactory,  but  may 
aid  in  separating  the  forms: 


1  TryoD,  Man.  Cnnph.. ' 


id  Snphnpoda,  p.  ID. 
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EIT  TO  THB    BPBCIIB   OF  TRB   8CBOBNUS   PIBSIDBNTALIUH. 

Tip  heiBgoiul;  uze  medium  (74  mm.  by  10  mm.V 

Uiximum  of  24  ribleta,  color  yellowinh fiondm«,  page  64. 

Tip  le  ribbed. 

MaTimiiin  of  go  riblete;  siaheo  or  mouee  color. 
Ribleta  persiBtiiig  to  aperture. 

Very1arge(leD^  108  mm.  by  diameter  14  mm.) merujiomih,  pageSD. 

Stouter  forma  (diameter  14  mm.) m.  mtridionaU,  page  61. 

Slenderer  fonna  (diameter  10  nun.) m.  jnmaicenat,  page  62. 

Ribleta  not  peraleting  to  aperture. 

MediumHized(length&R  mm.  by  diameter  10  minO m.vemlli,^t^%Z. 

Masimum  of  50  ribleta:  yelloniah  brown. 

Smalleraize  (length  50  mm.  by  diameter  7.5  mm.) amphialum,  page  59. 

BENTAUUM  (FISSIDENTAUUM)  AMPHULUM  Watain. 

Plate  8,  fig.  1. 
1879.  Dentaliwn.arapkialum  Watson,  Joum.  LiDn.  Soc.  London,  vol.  14,  p.  610. 
1885.  Dentalium,  amphialum  Watson,  Challenger  Report,  Scaphopoda,  etc.,  p.  3, 

pi.  1,  fig.  3. 
1897.  Denlalium  (Fimidenlaliinn)  amphialum,  Pilsbry  and  Shakp.  Mau.  Conch., 

w»l.  17,  p.  71,   pi.  8,  fig.  37. 

Shell  is  long,  large,  almost  straight,  and  equally  curved .  The  color 
is  a  dirty  brownish  yellow;  the  texture  is  chalky,  a  soft  outer  laj'er 
covering  a  porcellanous  portion,  with  many  shell  layers  shown  in  sec- 
tion. There  are  50  slightly  raised  primary  ribleta  with  shallow  open 
spaces  between,  the  ribleta  disappearing  anteriorly.  No  transverse 
sculpture  is  present  beyond  growth  line  "scratches,"  becoming 
"harsh"  and  "broken"  toward  the  anterior  end  of  the  cylinder. 
There  Is  a  short  irr^ular  apical  fissure  on  the  convex  side. 

The  type  is  in  the  British  Museum.  It  measures — length,  50  mm. ; 
diameter,  7.5  mm. 

Taken  off  the  mouth  of  the  La  Plata  River  in  1,900  fathoms,  blue 
mud,  temperature  33.1°  F.,  Challenger  Station  No.  323. 

This  species  is  not  represented  in  the  National  Museum  collection 
and  I  have  seen  no  examples.  Doctor  Watson's  description  indicates 
a  species  very  close  to  JDentalium  meridioruile. 

DKNTALIIIH  (FISSIDENTAUUM)  MKRIDIONALE  PUabrr  ud  Shuv. 

In  1884  Profesaor  Verrill  published  his  description  of  Dentalium 
iolidvm,  a  species  from  deep  water  oft  Block  Island  and  the  Delaware 
Capes.  A  very  full  series  of  this  large  DejUalium,  including  many 
hring  examples,  had  been  taken  the  year  before  by  the  Albatroaa  from 
namerous  stations  off  southern  New  England.  Five  years  later,  in 
reviewing  the  Scaphopods  of  the  coast.  Doctor  Dall  united  this  species 
"ith  the  European  D.  candidum,  described  by  Jeffreys  in  1877,  from 
northeast  Atlantic  stations  in  410  to  1,760  fathoms.  In  1897  Pilsbry 
and  Sharp,  in  their  mont^aph  of  the  order,  accepted  Dr.  Dall's  dis- 
157582"— 20 5 
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position  of  Verrill's  species,  retaining  for  it  JefiFreys's  name  and  rele- 
gating "solidum"  to  the  synonymy.  In  the  meantime,  however, 
more  lots  of  apparently  the  same,  or  at  least  a  very  closely  allied 
species,  were  sent  in  by  the  AJhatroas,  dredged  off  Cape  Fear,  South 
Carolina,  in  731  fathoms;  off  Jamaica  in  966  fathoms;  and  off  the 
Brazilian  coast  in  671  fathoms.  These  later  lots  Doctor  Pilsbry  re- 
moved from  typical  D.  candidum  under  the  subspecific  name  of  D.  c. 
meridiojiale. 

Jeffreys's  specimens,  including  his  type  lot,  are  now  in  the  National 
Museum  collection,  and  consist  of  10  lots,  mostly  of  frf^;ment8,  which 
are  scarcely  recognizable  except  when  immediately  associated  with 
good  specimens  from  the  same  stations.  Besides  what  appears  to  be 
his  original  series  of  D.  candidum,  there  are  two  lots  of  fwr  but  young 
and  immature  specimens,  one  from  "Station  28,  Pore.  Exp.  off  Heb- 
rides in  1,215  fathoms,"  and  the  other  of  two  specimens  from  off  the 
West  Coast  of  Africa  and  Azores,  taken  by  the  Talisman  expedition. 
The  shells  of  the  first  of  these  lots  answer  only  fairly  well  to  Jeffreys's 
composite  description;  those  of  the  second  are  obviously  of  another 
species  and  much  more  closely  resemble  our  own  shells  from  the 
American  coast.  A  careful  comparison  of  the  only  really  recog- 
nizable specimen  in  the  Jeffreys  collection  that  can  be  accepted  as  the 
true  D.  candidum  with  American  shells  of  the  same  growth  period 
convinces  me  of  the  error  of  uniting  them.  Even  were  the  sculp- 
tural characters  more  clearly  identical,  the  shining  white  compact 
texture  of  the  British  specimen  makes  questionable  its  union  with  the 
soft,  chalky  American  shells,  covered  as  they  all  are  with  an  ashy  or 
mouse-colored  periostricum.  Its  rate  of  increase  in  diameter  is  also 
less  and  the  curvature  is  not  quite  the  same. 

D,  candidum  Jeffreys,  the  unnamed  Azores  specimen,  the  northern 
lots  of  D.  capiUosum  Jeffreys,  D.  solidum  Verrill,  and  D.  c.  m^ridionaU 
Pilsbry  and  Sharp,  are  all  closely  allied  species  of  the  same  group. 
It  is,  however,  straining  their  characters  actually  to  unite  them 
specifically. 

I  would  therefore  restore  Verrill's  name  to  the  American  species, 
but  as  his  name  of  solidum  is  preoccupied  I  rename  it  verrilli.  Doctor 
Pilsbry's  meridionale  must  then  take  priority  and  the  group  is  re- 
arranged as  follows: 

Dejiialium  meridionale  Pilsbry  and  Sharp,  1897. 

Denialium  meridionale  m£ridionale  Pilsbry  and  Sharp. 

Dentalium  meridionale  verriUi,  new  name(=i?.  solidum  VerriH=' 
D.  candidum  Authors)  (not  of  Jeffreys). 

Denialium  meridionale  jamaicenee,  new  subspecies. 
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DKHTAUtnf  (FtSSIDmTALIUH)  MBMDIONALE  MEBmiONALB  PIMbrr  «d  Bbwt- 

Plate  9,  fig.  2. 
ISSI.  Dmtalium  eenu,  Daj,i.,  Bull.  Mub.  Comp.  Zool.,  vol.  9,  p.  37  (not  D.  eerai 

WatsonV 
1889.  Dmtalium  certu,  Dall,  Bull.  Mue.  Comp.  Zool.,  vol.  18,  p.  425  (not  D.  eenu 

Wataon). 
1889.  DaOalium  ceras,  Dall,  Ptoc.  U.  8.  Nat.  Mue.,  vol.  12,  p.  294  (not  D.  certu 

Watson). 
1897.  DeitUilium  (Pittitlenlalium)    eandidum    meridionalt  Pilsbrt  and  Bharp. 

Tryon'B  Han.  Conch.,  vol.  17,  p.  73,  pi.  15,  figB.  32,  33,  34. 

The  shell  is  very  long,  large,  solid,  and  strong,  moderately  curved, 
r^ulariy  and  rather  rapidly  increasing  in  diameter  and  somewhat 
rompreesed  dorso-ventrally,  giving  a  rounded  oval  section;  an  ashen 
gray  or  mouse  colored  periostricum  covers  a  white  but  not  shining 
surface  beneath.  The  nacreous  layer  within  the  shell  is  bluish  white. 
There  are  about  16  riblets  in  the  extreme  posterior  end,  separated 
by  wider,  shallow,  smoothjsh  spaces  between.  These  primary  rib- 
leta  increase  to  90  or  more  flat-topped,  gradually  broadening  riblets, 
which  eventually  reduce  the  intercostal  spaces  to  mere  lines  and  per- 
ast.with  but  little  effacement  to  the  anterior  end  of  adult  specimens. 
N'o  transverse  sculpture  beyond  fine  growth  lines  is  present.  The 
»pical  features  consist  of  a  deep  notch  placed  on  the  convex  side. 

Length,  101  mm.;  greater  diameter,  12.8  mm.;  lesser  diameter, 
12.3  mm.;   arc,  5;   type. 

Length,  108  mm.;  greater  diameter,  14  mm.;  lesser  diameter, 
13  mm.;  arc,  5;'Rio  de  Janeiro. 

The  type.  Cat.  No.  87567  (o),  U.S.N.M.,  was  dredged  by  the 
AOalroaa  at  U.  S.  B.  F.  Station  2763,  240  miles  south  by  east  from 
Rio  de  Janeiro,  in  671  fathoms,  gray  ooze,  bottom  temperature 
37.9°  F. 

This  deep-water  subspecies  is  by  far  the  largest  of  any  of  the 
DeiiUUia  so  far  known  from  the  western  Atlantic.  The  mouse  or 
uhen  colored  outer  shell  layer  is  unique  among  all  species  of  the  area. 
This  subspecies  is  restricted  to  the  very  large,  broad  forms  from  off 
Rio  de  Janeiro.  A  worn  fragment  from  Barbados,  taken  in  100 
(athoma.  State  University  of  Iowa  Expedition,  is  clearly  referable 
to  this  subspecies. 

The  following  are  the  museum  collection  records: 


lode  Janeiro.  U.  8.  B.  F.  SUlioi 


North  d(  Vucalan  Banli,  Btekc  Btstion  33. . . 


871  ton..  S7.9", ' 
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Plate  9,  fig.  4. 
1889.  Dtntaiium  camHdum,  Dall,  Ptoc.  D.  B.  Nat.JrfuB.,  vol.  12,  p.  294  (not  D. 

eandidum  JefTreyH). 
1897.  Dcntalium  amdidum  meridioTtaU  Piubrt  and  Sharp  (part),  Tiyon's  Han. 

Coach.,  vol.  17,  p.  73. 

The  shell  differs  from  the  typical  subspecies  only  in  being  more 
slender,  while  possessing  the  same  number  and  character  of  ribleta. 

The  specimen  selected  from  a  lot  of  six  specimens  for  the  tyj>e, 
Cat.  No.  103519,  U.S.N.M.,  was  taken  at  the  U.  S.  B.  F.  Station  2140, 
near  Jamaica,  in  966  fathoms,  coral  sand,  bottom  temperature  39,7", 
It  measures — ^length,  110  mm.;  greater  diameter,  11  mm.;  lesser 
diameter,  10  mm. 

Also  a  lot  of  two  specimens,  Cat.  No.  87556,  U.S.N.M.,  from  U.  S, 
B.  F.  Station  2760,  90  miles  north  of  Caera,  Brazil,  in  1,019  fathoms, 
broken  coral;  bottom  temperature,  39.4°. 

An  intermediate  form  between  this  and  the  northern  Dentalium 
meridionale  verriUi  is  met  with  in  731  fathoms  off  Cape  Fear,  The 
sculpture  persists  to  the  oral  end,  but  the  shell  begins  to  take  on  the 
chalky  texture  and  thicker  periostricum  so  characteristic  of  the 
boreal  form.  This  is  a  lot  of  five  specimens.  Cat.  No.  93425,  U.S.N.M,, 
taken  at  the  U.  S.  B.  F.  Station  2678,  in  731  fathoms,  ooze;  bottom 
temperature,  38.7°  F. 

DENTAUUM  (FISSIDBNTAUVM)  MEKIDtOKALB  VBBRIUJ,  BW>  MMtt. 

Plate  9,  6g.  3. 
1884.  Dentalium  tolidum  Vrrrill,  Ttada.  Conn,  Acad,  of  Aits  and  Sd.,  vol.  C, 

p.  215,  pi.  44,  fig.  16  (Dot  loftrfum  Button,  1873). 
1889.  Dentalium  nnuJUum,  Dall,  Bull.  Mue.  Comp.  Zool.,  vol.  18,  p.  422,  in  put 

(not  DenUUium  amdidum  leSreyn,  1877). 
18S9.  Dtnfoltum  nmdidum,  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  76  (notof  JeffTeyB). 
1893.  DenUttium  wndidum,  Bubh,  Bull.  Mua.  Comp.  Zool.,  vol.  34,  No.  6,  p.  223 

(not  of  Jeffreys). 
1897.  Dentalium  eandidum,  PnsBRr  and  Sharp.  Tiyon's  Man.  Conch.,  vol.  17, 

p.  72,  in  part.  pi.  8,  figs.  27,  28  (not  figs.  29,  30);  pi.  16,  figs.  39, 40. 
1903.  Dentalium  eandidum,  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  75  (not  of  Jeffreyi). 

The  shell  is  very  large,  heavy,  strong,  regularly  increasing  in 
diameter,  with  its  chief  curvature  near  the  tip  or  in  the  posterior 
third,  the  balance  of  the  shell  being  almost  straight  (variable).  The 
section  is  round,  periostricum  thin,  shell  thickest  just  back  of  aper- 
ture. Specimens  are  rather  given  to  abnormalities.  It  is  ashen  gray 
or  mouse  colored,  a  glossy  periostricum  covering  a  thick  chalky 
white  layer  beneath,  which  in  turn  surrounds  an  inner  nacreous  hard 
layer  of  a  bluish  white  tint.  The  outer  shell  surface  is  usually  worn 
away  in  spots,  especially  about  the  apical  en<),  leaving  exposed  the 
middle  soft  chalky  layer,  which  is  itself  quite  subject  to  the  destruc- 
tive chemical  action  of  sea  water.    The  sculpture  consists  of  about  16 
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to  20  prinmiy  riblets,  narrower  than  the  spaces  thej  separate;  these 
■re  increased  to  double  the  original  number,  or  more,  all  becoming 
broader  and  flatter,  thus  reducing  the  intercostal  spaces  to  mere 
threads;  finally,  at  about  the  be^nning  of  the  anterior  third  they  fuse 
into  a  smooth  surface,  in  which  every  trace  of  sculpture  is  lost,  save 
for  some  irregular  growth  lines.  The  sculptural  features  are  confined 
to  the  outer  shell  layer,  and,  though  superficial,  are  very  noticeable 
wherever  the  periostricum  is  intact.  An  apical  notch  as  in  the 
(rpical  subspecies  is  present,  but  is  less  deep. 

Length,  82  mm,;  diameter,  10  mm.  (Verrill). 

Length,  75  mm.;  diameter,  9  mm.  (Verrill). 

Length,  96  mm. ;  diameter,  10  mm. ;  arc,  4.5  (off  Chesapeake). 

No  angle  specimen  seems  to  have  been  set  apart  by  Verrill  as  a 
tjfe.  A  selected  type.  Cat.  No.  34687,  U.S.N.M.,  was  dredged  by 
the  AJbatroas  at  U.  S.  B.  F.  Station  2083,  off  Georges  Banks,  in  959 
fitiioms,  gray  mud,  bottom  temperature,  40"  F.  It  measures — 
lei^th,  80  mm.;  diameter,  10  mm. 

A  lai^  series  in  the  museum  collection  from  off  Block  Island  and 
Nantucket  to  Hatteras  in  843  to  1,813  fathoms  is  shown  in  the  follow- 
ing table: 


.  S.  B.  F.  StBtlfmW 


Swtbmt  or  CiBargBH  Bank.  U.  S.  B.  F.  SMtloo 

2S31. 
OK  OeorgnBuik, 
OO  Oeoreu  Bank, 
OS  aeoTfim  Bank, 
OB  OeOTges  Bank, 
OB  nmrnH  Benk, 

South  DtLOQC  IsiB , _.  .  . 

on  UuthuVlneyard,  T7.  B.  B.  F.atatlDa3121. 
OSUarthas  Vineyard, U.S.B.F.BtaticailOM. 
OffWvtbat  VbwTUd.O.B.B.F.StatlDIiailS. 
ODUsrUia*  Vlneyud.D.S.B.F.BUUailOIB. 
OBMartluK  VlDMBrd.U.S.B.r.StaUonMT;. 
oa  Nintuckat,  D.  B.  B.  P.  Btstlim  3217. 


TT.a.B.F.  Station 


I.  F.  BUtlcin23U.. 


n  Santuctot. 


Olt  Nwtnekct, 


Block  fa 


l.F.atatlimaiBe.. 


Island,  D.  S.  B.  F.  Station  »o«. 
Iiland,  O.  B.  B.  F.  Statlm 


U.S. 


I       SltT7 


on  Delaware  Bay, 
Off  IMaware  Bay, 
Off  Debkware  Ba;, 


B.  F.  Statlmm 


B.  B.  F.BlatlonlTaa 

u.a.B.F.BtatlonJTM 

D.B,  B.  F,  Slatlcnarai 

TJ.  a.  B,F,  Station  J735 

U.  S.  B.  F.  StBtlcm  1130 

n.  S.B.  F,  8tatlcnll03 

TI.S,  B.  F.  Station  sua 

U.  a.  B.  F.  awtlraiJlfM 

uay,  U.  a.  B.  F.  Statlm  2727.. . 

. B»y,tT,  8.  B,  F.  8t«tlonl728... 

Off  Ctuiapc^  Ba;,  IT.  B.  B.  F.  Statlin  3731. 

OlICbennakeB"  n.  H. ■     

OffC^pe  tutten 


).F.  Station  I7».. 


aim.. 


SSI  fioa.,  3S.4°,  gy.  m. 
1 JM  tms    »*.  bw.  m. 


A(ltmi.,it',ai.m. 
l,B37fma.,M.6',  ly.oi. 
1,011  fms,,  38,5',  j&m.  s.  m. 
K3tia».,ia.S',Ka.m. 
1,000  Cms.,  39*,  tcmi.  a.m. 
l,15S(ni».,30'  bw.m. 
SI4rma.,38.r,  CD,  m. 
1,06S  baa.,  SS.«*,  iOi.  U- 
I.OOStnu.,  46°,  glob.  01. 
),100Iau.,  3II*,W.  m.  glob,  o 

1.050  bni.,  4S*,  glob.  oi. 
1, 12a  (m*.,  38.4';  nn.ni. 

1.051  bna.,  3S,3',  gy.  m, 
1,080  fnia.,3§',iy.oi. 
1,080  tms,,  39JI  ,  gn.  m.  s. 

»91fnLS.,'38.1*,  glob'.oi'. 
I,073,fin3.,  SB.lJigy.  Ot. 

7'mtms..'i%.r,m.m.a. 
1,IG2  fms.,  a8>,  dk.  en.  m. 
»44tm9.,38|,  ga,  m. 

Bllfmsi'ss-liftignlm! 
1,1«8  fms.,  3fl.8',  rr.  01. 
1,091  fms.,  39',  glob.  oi. 
l,aogiiins.,3fl',glob.oa. 
Wlttns.,41.5',bw.m. 

899  fms.,  %°,  gy,  ot. 
TBI  Inu.,  3g*,  0.  OI. 
879  tnui.,  38*,  3k.  go.  m. 
S8B  Ims.,  M*,  bw.  m.  file.  a. 
(98  Ims.,  gn.  m. 
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Plate  10,  figs.  1,  2,  6,  7. 
1885.     DenUUium  eapUbmtm,  Wathon,  Challenger  Report  Scsphopodft,  p.  1,  in 

part.    (Not  of  JeffreyB.) 
1889.     Dentalium.  eapillotwm,  Dall,  Bull.  Miu.  Comp.  Zool.,  vol.  18,  p.  435,  in 

part.    (Not  of  JeEfreys.) 
1889.    DCTOoIium  eapillimmi,  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  76.    (Notirf 

Jeffreys.) 
1897.    DenUdiam  mpUloticm,  Piubrt  and  Sharp,  Tryon'a  Uui.  Conch.,  IT,  p. 

77,  in  part  and  omittiiig  figures  on  pi.  8.    (Not  of  Jeffieys.) 
1903.    Dentalium  eapUlotum,  Dall,  Bull.  37,  U.  S.  Nat.  Mue.,  p.  76.    (Not  of 

JeSreys.) 

The  ahell  is  solid,  regularly  but  not  greatly  curved  and  rapidly  in- 
creasing in  diameter.  E^rly  part  of  tip  awl-ahaped  and  very  slender. 
The  section  almost  round.  Yellowish  white  in  color,  porcellanous, 
but  not  shining.  The  tip  is  hexagonal,  the  angles  pinched  up  into 
sharp  ridges,  separated  by  smooth  slightly  concave  spacee  between. 
At  about  12  mm.  from  the  apex  intercalation  of  one  rib  in  each  inter- 
costal space  takes  place,  the  six  original  angles  broaden  into  primary 
ribs,  and  the  section  of  the  shell  becomes  round.  The  ribs  increase 
to  24,  become  rounded,  and  of  approximately  equal  importance  and 
are  separated  by  spaces  of  equal  width;  all  the  ribs  persist  to  the 
oral  aperture.  The  entire  surface  is  covered  by  wavy  growth  lines 
which  though  more  prominent  on  the  posterior  portion  are  always 
observable.  These  impart  a  roughened  appearance  to  the  longi- 
tudinal ribs  which  is  better  seen  under  a  lens.  There  is  a  long, 
narrow  apical  slit  on  the  convex  side. 

Length,  62  mm.;  greater  diameter,  8.5  mm.;  lesser  diameter,  8 
mm.;  arc,  3.     Type. 

Length,  74  mm. ;  greater  diameter,  10  mm. ;  lesser  diameter,  9.75 
mm.;  arc,  3. 

The  type,  Cat.  No.  314457  U.S.N.M.,  was  dredged  by  the  Eolis 
at  her  Station  301  off  Sand  Key,  Florida,  in  95  fathoms,  rocky 
bottom. 

Lote  from  various  stations  off  Key  West  and  Fowey  Light,  Florida, 
35  to  110  fathoms,  collected  by  the  Eolis,  and  from  Barbados  in  100 
fathoms,  taken  by  the  Hassler  mark  the  only  museum  colleotioD 
records. 

The  recent  addition  to  the  museum  collection  of  excellent  speci- 
mens from  the  edge  of  the  Gulf  Stream  off  the  Florida  Keys  showing 
perfectly  preserved  tips  as  weD  as  living  adults,  makes  possible  the 
definite  diagnosis  of  this  somewhat  misunderstood  species. 

A  comparison  of  our  shell  with  Jeffrey's  series  of  Dentdlivm  capU- 
hsum  from  North  Atlantic  stations  removes  any  question  of  thmr 
specific  identity.  I  have  not  seen  Watson's  subspecific  D.  c.  pauci- 
costaium,  but  the  description  of  this  eastern  Atlantic  molluak  shows 
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U  to  be  uadoubtedly  of  the  same  group  of  D.  floridense,  but  not  con- 
specific.  The  Pourtalea  shell  from  the  Gulf  Stream  off  Babia  Honda, 
doubtfully  referred  to  by  Watson  in  the  Challenger  Report  as  D. 
paucicostatum,  is  probably  D.  floridense.  It  is  evidently  a  warm- 
water  species  of  the  continental  shelf  zones  of  the  Antilles.  Watson's 
specimen  from  off  Culebra  Island  in  390  fathoms  is  only  a  fragment 
and  very  difficult  of  determination.'  Under  such  circumstances  I 
do  not  tbink  it  should  be  accepted  as  identical  with  a  European 
spedes  of  boreal  station. 
The  following  lots  are  in  the  museum  collection: 


Niun- 
tarrt 
ipeet- 

S%A 

sat! 

•IS 

unri  ta,  £lilW HtUhn  1U3 

OdW  .Floddt.aiUtStaUonSie. 

00  K  foJIt  SUtion  334 

oaea  EeiiiStaUaaXl 

ons*  Eaiuamuaas 

on  Si  EaUiatMloaSM 

Off  3*  SW«StMtane 

OttSa  £glit  StMlon  314 


W  Ima.,  rocky  (typ«), 
110  tou. 

3fi  tmi.,  Mud  uid  bTDlmi  abelb. 


Subgenus  GRAPTACME  Pilabry  and  Sharp.  1697. 
1897.  Qraptaeme  PiLaBBV  and  Sharp,  Tryon'a  Man,  of  Conchology,  vol.  17,  p.  85. 

The  shell  is  sculptured  with  very  close,  fine,  deeply  engraved 
lon^tudinsl  striae  near  the  apex,  all  the  balance  of  the  shell  being 
smooth.  The  apical  characters  are  variable.  They  constitute  a 
group  of  small  to  medium  sized  shells,  generally  living  in  moderate 
depths.  The  extent  of  surface  occupied  by  the  sculpture  is  also  quite 
variable.  The  chief  character  of  the  subgenus  is  in  the  very  fine 
engraved  lines  of  the  posterior  portion,  as  contrasted  with  the  more 
prominent  ribbing  so  characteristic  of  other  groups  heretofore  con- 
sidered. The  tips  are  never  angled.  The  texture  of  the  shell  is 
usually  glassy,  with  a  smooth  shining  surface  in  the  anterior  portion, 
and  the  section  is  always  round.  The  following  key  to  the  western 
Atlantic  forms  roughly  characterizes  the  few  species: 

Apickl  aperture  with  slit  plug calamiu,  page  72. 

Apical  aperture  without  ^t  plug.   ■ 

Apiral  slit  on  convex  aide,  deep  and  narrow. 

With  more  than  20  longitudinal  engraved  linee ebortwn,  page  66. 

With  leas  than  20  longitudinal  engraved  linee circrnneinetwin,  page  68. 

Apiral  slit  laterally  placed. 

lMtt»  (25  to  34  by  3  to  4  mm. ) ttmUtnoiiUMm,  page  69. 

Small  (17  by  1.5  mm.) amalimte,  page  71. 

Apical  slit  doubtfully  placed. 

Vivid  rigzag  gray  color  bands urieatvm,  page  71, 

1  dtoUflifff  Report,  p.  1. 
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PUte  10,  ^.  3,  4,  6,  S,  9;  plate  11,  fig.  6. 
1846.  Dentalium  tboreum  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  3,  p.  27. 
.  Denlalium  Upturn  Bvsu,  Trans.  Conn.  Acad.  Arte  and  S.i.,  vol.  6,  p.  470, 

pi.  45,  fig.  le,  18a. 
.  Dentalium  Upturn  Busk,  Report  of  Com.  of  Fish  and  Fiaheriee  for  1S83,  p. 

586  [84]. 
.  Dentalium  Upturn,  Dall,  Bull.  Miib.  Comp.  Zool.,  vol.  17,  p.  421. 
.  Dentalium  Upturn,  Dall,  Bull.  37,  U.  S.  Nat.  Moa.,  p.  76. 
1889.  Dtnlaiium  maUira  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  18,  p.  420. 
.  Dentalium  matara  Dall,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  76. 
.  Dentalium  leptuTo,  Dall,  Trans.  Wagner  Free  Inst.,  Phila.,  vol.  3,  pt.  3, 
p.  440. 

1897.  DejUalium  eboreum,  PiLSBRvand  Shahp,  Tryon'a  Man.  Conch.,  vol.  17,  p. 

89,  pi.  16,  figa.  47^9,  55,  56. 
1897,  Dentalium  Upturn,  PiLBBRYand  Sharp,  Tryon's  Man.  Conch.,  vol.  17,  p. 

89.  pi.  16,  fig.  50. 
.  Dentalium  matara,  Pilsbry  and  Sharp,  Tryon'a  Man.  Conch.,  vol.   17,  p. 

105,  pi.  18,  ligs.  14-18. 
1001.  Dentalium  Tnatara  Dall  and  Simpson,  Bull.  U.  S,  Rah  Com.  for  1900,  vol. 

1,  p.  456. 
1903.  Dentalium  Upturn,  Dall,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  76. 
1903.  Dentalium  matara  Dall,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  76. 

The  shell  is  regularly,  moderately  curved,  slender,  thin  but  strong, 
with  a  long  slightly  arched  tip.  The  color  is  a  salmon  pink,  some- 
times yellowish,  generally  fading  to  white,  first  on  the  anterior 
portion,  then  finally  over  the  entire  shell  in  all  but  fresh  specimens. 
The  surface  is  highly  polished,  shining  and  vitreous,  though  often 
variegated  with  milky,  less  translucent  patches.  The  sculpture  is  con- 
fined to  the  tip  only  and  consists  of  about  20  very  fine  raised  longi- 
tudinal lines,  visible  only  under  a  lens;  all  the  balance  of  the  shell  is 
perfectly  smooth  save  for  slight  growth  irregularities.  There  is  a 
rather  deep,  narrow  apical  notch  on  the  convex  side.-  In  old  speci- 
mens where  the  tip  has  been  lost  a  projecting  thin  sheath  of  the 
inner  shell  layer  from  the  posterior  aperture  is  frequently  de- 
veloped, and  in  this  case  the  apical  sht  is  preserved  and  reproduced 
in  the  protruding  sheath,  and  it  is  sometimes  even  repeated,  though 
in  lesser  d^;ree,  on  the  concave  side  as  well.  Average  specimens 
measure — ^length,  from  26  to  35mm,;  diameter,  2,5  ram.;  with  an 
arc  of  2.  An  adult  specimen  of  large  size  with  tip  intact  would 
measure  about — length,  62-65  mm.;  dfameter,  3  mm,;  with  an  arc 
of  3.5  to  4. 

The  type  of  Dentalium  eboreum  is  in  the  collection  of  the  Phila- 
delphia Academy  of  Sciences;  topotypes  in  museum  collection.  Cat. 
No.  152957,  U.S.N.M.,  are  from  Sarasota  Pass,  Florida. 

The  type  of  DeiUalium  Upturn,  Cat.  No.  41562,  U.S.N.M.,  are  from 
off  Hatteras,  in  16  fathoms,  from  the  U.  S.  B.  F.  Station  2276;  bot- 
tom of  gray  sand  and  broken  shells. 
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The  type  of  Dentaliwm  matara,  Cat.  No.  95363,  U.S.N.M.,  off  Cape 
Lookout,  in  31  fathoms,  bottom  of  black  sand  and  broken  shells, 
from  the  U.  S.  B.  F.  Station  2611. 

In  the  National  Museum  collection  are  many  lots  from  off  Cape 
Hatteras,  Beaufort,  Cape  Lookout,  from  the  Florida  east  coast  region 
in  shallow  water,  6  to  49  fathoms;  from  the  Florida  Keys  region,  18 
to  50  fathoms;  west  coast  of  Florida  shore  stations  to  111  fathoms; 
also  from  SaQ  Juan,  Porto  Kico,  and  Barbados. 

A  lot  from  Samana  Bay,  consisting  mostly  of  fr^ments,  are  not 
typical,  being  more  strongly  curved. 

Conrad's  DevtcUium  eboreum  seems  to  have  been  overlooked  until 
fedescribed  by  Pilsbry  and  Sharp  in  1897,  Conrad's  specimens 
showed  no  notch.  We  now  know  the  absence  of  apical  characters 
to  be  of  frequent  occurrence  in  many  of  the  Dentalia.  On  account 
of  its  insufficient  description,  Miss  Bush  evidently  discarded  Conrad's 
species  when  determioing  the  status  of  her  own  D,  leptum. 

Practically  all  large,  fully  aduit  or  senile  specimens  lose  the  entire 
tip,  leaving  a  perfectly  smooth,  highly  polished  sculptureless  shell. 
This  is  Dall's  Dentalium  mofora.  I  have  only  been  willing  to  unite 
these  three  species  after  a  most  critical  examination  of  many  lots, 
and  I  do  not  beUeve  them  to  be  separable  even  subspecifically. 

The  following  lots  are  in  the  museum  collection : 


OttC»penatter»»,  U.  S, 

Off  Capa  Hatt«w,  U.  8. 

Ofl  Caps  Hattena,  V.  B. 
Off  Cape  HktWrea,  U.S. 

Off  Cape  Hatteraa,U.B. 


Off  Cape  Hatteru,  U.S. 
Off  Cape  HatWras,  U.  S. 
Off  Cape  Hattetu,  U.S. 
Off  Capo  lIattB^»^  U.S. 
OS  Cape  Hatteru,  U.  9. 

Ofl  Cape  Hatlent,  C.  8. 

Off  Cape  Hatteru,  U.S. 

30  rollei  HuthwtM  by  nul 

B.  F.  statKmaier. 

Off  HatMrsi,  U.  B  R  F 
Ofl  HalteiBB,  V.  S 


F.  Station  3112... 

?.  Sutton  23T0... 
F.  BUtlimSm... 


F.  SUtl(Bi2ITB... 

F.  Station  23T5... 

F.  Station  337T... 

F.  Station  law... 
F.  Station  ms... 
F.  Station  am... 

F.  sutioniasa... 

F.  station  Z173... 
F.  Station  UTS... 


.3.3  jnjB.,  id.. 

Upturn). 


16  IiDB.  (tlpa  and  fragments),  ey.  e, 

(young.. „._  "_.: 
{mostly  young),  g 


32  Ian'.',  73.i' 
IH  tnu.  gy,  a. 


3.  F,  Station  Z2!t«-. 


SHattefaa.TJ.  8.  B.  F. 
SHatteraa.  U.  S.  B,  F, 
S  Ilatteraa,  U.  B.  B.  P. 

IT  Hatteraa,  U.  8.  B.  F. 


Station  3301 

.Statlcia31t3 

B.F.Blatlonjeit.. 

B.F. Station  31108.. 

..  B.'F.'siaiion'seii:!' 

J.B.F.8taUta360T.. 


k.  Bb. 

lostly  tlpa  and  trag- 

IB  [ma.  (mostly  young),  gy.  a.  brk. 

IS  tola,  (young),  gya.  t.  bik.  ap. 
It  Ima.,  sand  (young). 

.{  is  [ma.  era.  gy.s. 

.    IS.S  fma.  73.6*.  a.  hlk.  ap. 

.'  14  Ima.,  72°  (tragments),  m.  bIk.  a. 

.   7Ima.,  era.  s.  bitmap, 

.   «fnie.,77*,cra.p.blk.9. 

.;  Iflfma.,  (I)gy,B.1brk.ah. 

.1  lafms.,  (Tigy.  a.  brk.  ah. 

.;  87In«.,  h.fi',  flnegy.s. 

.1  IS  Ima.,  gy.  a.  blk.  ap. 


!.,  73.B*,  1 


.  blk.  a. 


.i  31  Ima.!  Ti*  (type  of  maltn),  blk. 

.   22  ftna.,  7S.3*,  on.  gy.  a. 
.1  21  Inu.,  era.  gy.  a.  at.,  7S.3*. 
.'.  31  Ima..  btk.^.  blk.  a.,  74'. 
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Off  Cspe  Lookout,  U.B.  B.  F.  SUtloa  Wll  i ! 


D7«68. 
Off  Bogus  InlN,  Notlh  CarolliiB,  U.  B.  B.  F.  Sta-    I 

tlooDTMT. 
Bcwilort,  North  Candlna,  V.  B.  B.  F.  Stallon 


S31I7 

aesser 
aiuoa 

3143M 
3143IW 

314310 
95364 


t,  North  Ci 


BMIE. 

Cam  Lookoal    Bliht.  I^orth 
"•-Hon  M. 

spe  Far,  North  Can^lna,  C.  B.  B.  F.  SM- 

OITCape  Fear,  North  CaroUiia,  C.  S.  B.  P.  Bla- 
UoaaSlG. 

Imllssautof  Firing  Put  Bhoab,  FtekU 

1  mllu  Mat  ol  FiThtg  Pan  Shoals,  Florida  (Ford 

COllKtIOIl). 

U  Mlanu,  Florida,  Sou*  BlaUoD  H 

D  Miami,  FlocldH,  EM*  BUtlOD  13> 


Balweea  Tampa  and  'TortuKu^  U.  E 

UonMO*. 
Sanlbal  IslBSd,  (Ford  collsctioa). 


Cape  Romalne,  Florida  (BtfaiiBCOllMMton).... 
Off  eoail  o[  Sao  Blu,  U.  B.  B.  F.  SlatloD  23m. 
~      'eea  Mlnlsglppl  Dsltaand  Cedar  Kcya,  U.  H 

F.  BiaUon  24^, 

fuan  Harbor,  Porta  Rloo 

ma  Rav.  Santo  Domliwo 

<y  Island  Ba}',  Beanint,  North  CaroUna, 

1413. 

w  Island  Bar,  Besafort,  North  CaroUna, 
..  B.  B.  F.  SUUDnTSza. 
Anllgua,  Falmouth  Harbor,  S.  V.  I.  Bxp.Su- 


IS  Ima,,  en.  ;l.  ■■  rot.  ca- 
ts Ima.,  (tracmcaU},  it-  ■ 
llfma-CDt.  BiMb). 

30tiiu! 

fiOIms. 

10  (ma. 

IB-W  tma. 

latnu. 

40  [ml.  <[raciiUDta). 


aSFma.,  en,  tj.  ■ 


Sanitwl  Uhmd  ( W.  F.  Clapp  coUectlon) ... 

Saraaota  Paat,  Florida  (bncb) 

Off  Anclots  Llsht,  Florida,  V.  8.  B.  F.  Station 


.  34  tnm.,  87'  (Oranipui}. 

:   Slnu.m.HeinpMU). 

.    (O.  TolUn). 
.    (E.Jewelt). 
.   X  Jan.,  en.  sy,  i,  brk.  ah 
llllms.,  cf.m. 


St«amer  Fitli  Outll. 

3  to  5  (nu.,  sand  and  mud. 


DEKTAUUM  (CRAPTACME)  CtBCUMCINCTUM  WaMaa. 

Plate  11,  fig.  7. 
1S79.    Dentalium  eircumetnetum  Watson,  Joum.  Litm.  Soc.  London,  vol.  14,  pi 

513. 
18S6.    Dentalium  dreumeinetum  Watsok,  Challenger  Report.  Scaphopods,  p,  7, 

pl.  1,  fig-  7. 

18B7.    Dtntalium  (Qraplaeme)  arcamdnctum,    Pilsbrt    and    Sharf,    Tryon'a 

Man.  Conch.,  vol.  17,  p,  8S,  pi.  8,  fig.  26. 

The  shell  is  very  long  and  slender,  slightly  curved,  the  arc  mostly 

in  the  posterior  portion;  a  little  flattened  on  the  concave  ciure, 

giving  to  the  shell  a  slightly  trigonal  section;  it  is  strong  but  not 

thick.    The  color  is  white,  texture  opaquely  porcellanous,  with  a 

glossy  siirface.    There  are  17  to  20  fine  longitudinal  riblets  separated 

hy  broader  intercostal  spaces;  intercalation  of  secondary  riblets 
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increases  the  original  number  and  all  finally  decrease  in  definitenees 
and  mei^e  into  a  rounded  surface.  Growth  lines,  "scratch-like 
puckerings,"  are  present,  about  55  to  each  one-tenth  inch.  The 
apical  feature  coDBists  of  an  insular  ragged  fissure  on  the  convex 
Bide. 

Length,  1.93  inchee;  diameter  0.13  inch  (49.02  mm.  by  3.3  nmi.). 

The  type  is  in  the  British  Museum  collection.  This  species  is 
quoted  by  Watson  as  occurring  on  both  sides  of  the  Atlantic,  the 
Teetem  Atlantic  records  being  off  Sombrero  Island  in  470  fathf^ms, 
GkalkTiger  Station  23;  off  Bermuda  in  1,075  fathoms.  Challenger 
Station  56,  and  off  Femambuco  in  350  fathoms,  {7^2Zen^£r  Station  122. 

There  are  no  examples  in  the  National  Museum  collection,  nor  have 
1  seen  specimens.  The  description  suggests  a  shell  belonging  to  the 
group  of    DeTittJium  bartletti. 

DENTAUVM  (QttAPTACHB)  8BM1BTBIOLATUM  GalldlM(. 

Plate  11,  figs.  1,  2,  3,  8,  9. 
(!>  1SI9.  DftUaliwn  temistriatum  Tdrton,  Conch.  Bict.  Brituh  lalea,  p.  39, 

pi.  18,  fig.  es. 

(f)  182S.  Denlalium  nebulotum  Dbshatss,  Mem.  Soc.  Hiet.  Nat.,  Paru,  vol.  2, 
p.  369,  pi.  16,  fig.  20  (Not  of  Gnielin). 
1S34.  Dentalium  temiilriolattim  Guildiho,  TraDB.Lino.  Soc.,  LoDdon,  vol.  17, 
pt.  1,  p.  34,  pi.  3,  figs.  1-5. 
(t)  1843.  Drntalium  trantlwndum  CHBNtr,  Conch.  111.,  vol.  1,  p.  S,  pi.  3,  fig.  12 

(Not  of  Deehayea). 
(T)  1843.  Dentalium  wlnJotum,  Chbnu,  Conch.  111.,  p.  5,  pi.  6,  fig.  4. 

1843.  Dentalium  gemiitriolatinn,  Chbhu,  Conch.  III.,  p.  7,  pi.  4,  figs.  14,  15. 
1843.  Dentalium  temiilriatum,  Fobbeb  and  Hanlbt,  Hist.  Brit.  Holl.,  vol. 
2.  p.  454. 
(?)  1S60.  Dentalium  Tuintlonm,  Sowerbt,  Theasurua,  vol.  3,  p.  9S,  pi.  225,  fig.58. 
(7)  1S73.  Dentalium  luiniloiwm,  Sowbrby,  Beeve  Conch.  Icon.,  vol.  IS,  pi.  7, 

fig.  53. 
(T)  1896.  DenUtlivm  nebviotwn,  Clebbin,  Syat.  Conch.  Cab.,  vol.  6,  pt.  6,  p.  19, 

pi.  5,  fig.  6. 
(7)  189T.  Deabdium  {QraptaaM)  aemittnatum,  Pilbbbt  and  Sharp,  Tryon'a 
Man.  Conch.,  vol.  17,  p.  90,  pi.  16,  fig.  61,  52,  63. 
In  selecting  Guilding's  name  from  a  somewhat  confused  synonymy 
I  hare  taken  the  first  that  is  expressly  quoted  from  the  Antilles,  and 
which  is  also  accompanied  by  a  figure  and  description  which  leave 
no  reasonable  grounds  for  doubt,  Beshayes's  and  Chenu'a  Denta- 
lima  nebuloaum,  especially  aa  interpreted  by  Sowerby  in  the  Thesaurus 
ind  in  Reeve,  seems  likely  to  be  this  species,  despite  the  vagueness  of 
the  localities  given,  some  of  which,  however^  are  Autillean.  Tur- 
ton's  D.  aemiatrudum,  as  pointed  out  by  Forbes  and  Harney,  is 
merely  "exotic"  and  it  may  be  this  species.  Chenu'sP.  transluddum 
(not  of  Deshayes  nor  of  Sowerby  in  Reeve)  is  very  suggestive,  but 
is  left  without  definite  locality  and  may  or  may  not  be  our  species. 
I  hare  excluded  references  to  Pacific  forms,  generally  regarded  as 
3.Tnonymous,  as  I  believe  them  to  be  distinct  from  our  species. 


by  Google 


70 


BULLETIN  lU,  UNITED  STATES  NATIONAL   MUSEUM. 


These   are   DenUdiuni  sendpolitum  Pilsbry   and   Sharp,   D.   liratwm 
Carpenter,  D.  Kratvium  Mdrch,  etc.     Whatever  the  others  with  more 
or  less  doubt  mav  represent  there  can  be  no  question  that  Giiilding's 
D.  semistriolatum  does  represent  this  very  common  shallow-water 
Antillean  species.     The  shell  is  rather  strongly  and  regularly  curved, 
slender  and  regularly  tapering,  and  has  a  round  section.     The  color 
is  translucent  white  with  milky  patches;  it  is  highly  polished  and 
shining,  with  sometimes  a  reddish  tint  about  the  spex.     Zigzag 
color  bands  of  an  opaque  milky  white  encircle  the  shell,  especially 
upon  its  sculptured  portion,  imparting  a  watered-silk  appearance; 
this  feature,  however,  varies  considerably  in  degree  of  prominence. 
The  sculpture  consists  of  fine  longitudinal,  regularly  spaced  grooves 
engraved  upon  the  posterior  third,  fourth,  or  fifth  portion  of  the 
shell,  the  lines  all  abruptly  ending  at  a  given  point,  the  balance  of  the 
shell  surface  being  glistening  and  smooth  but  for  slight  irregularities 
of  growth.    There  is  a  long,  narrow  apical  slit  on  the  aide  about 
midway  between  a  convex  side  and  concave  side  position.     Many 
specimens  do  not  show  this  character. 
Dimensions  vary  within  fairly  broad  limits;  the  extremes  are: 
Length,  34  mm.;  diameter,  4  mm.;  arc  3  {St.  Thomas), 
Length,  33  mm.;  diameter,  2.5  mm.;  arc,  2.5  (North  Cuba). 
Length,  25  mm.;  diameter,  3  mm.;  arc,  2  (St.  Martin), 
This  is  an  abundant  littoral  species  found  throughout  the  Carib- 
bean region,  more  especially  in  the  Lesser  Antilles.    Lota  in   the 
National  Museum  collection  are  from  Barbados,  St.  Martin,  St. 
Thomas,  Dominica,  Varadero  (Cuba),  Bimini,  also  from  the  Florida 
Keys  region,  Tortugas  t^  Miami,  shore  to  30  fathoms,  and  the  west 
coast  of  Florida  in  shallow  water.     It  has  not,  however,  been  reported 
from  the  Hatteras  region. 
The  following  are  the  National  Museum  records: 


h  Blmlnl  Islmd,  £oIIm  BtalUia  SO !|  Win 


St  Indiea  (Sawerb;  u 


"--Ida,  Eolto  SUlIm  K 


Lun.  nota  DiaLiua  ai£ i  ioin 

t,  £oI(*  atWlon  8 1  JSrn 

t,  Eolli  SUllon  til 30[n 

ids,  BWiiElslliMiSS ■  70-« 


b  Florida),  Etllt  suilon  30. . 


.    (T.E.  BniHlict.) 

!    10-13  Inu.  (T.  E.  Benedict). 
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DBNTAUUM  (ORAPTAOMB)  AMAUBN8B.  aaw  ipedaa. 

Plate  11,  figa.  4,  5. 

A  lot  of  nine  excellent  specimens  in  the  National  Museum  collec- 
tion at  first  I  had  considered  to  be  a  small  race  of  DerUdliwni  setnis- 
frialaium.  The  particular  form  of  that  species  occurring  in  St.  Thomas 
ia,  bowerer,  rather  latter  and  stouter  than  the  average  of  specimens 
from  elsewhere.  These  specimens,  on  the  contrary,  are  hardly  more 
than  half  the  usual  size  of  Guilding's  species,  and  upon  a  critical 
comparison  seem  to  lack  certain  characters  necessary  to  link  them 
evea  subspecificaUy.  The  shell  is  moderately  and  regularly  curved, 
alender,  regularly  tapering,  and  has  a  round  section.  It  is  translu- 
cent to  transparent,  white  in  color,  with  a  polished  shining  surface. 
h  has  DO  trace  of  the  zigzag  color  bands.  The  sculpture  consists  of 
eicepdingly  fine  longitudinal,  regularly  spaced  grooves,  engraved 
upon  the  posterior  fourth  or  fifth  of  the  shell,  the  sculpture  disap- 
pearing into  a  smooth,  glassy  surface.  A  long  narrow  apical  slit 
laterally  placed  is  a  feature  that  is  not  always  observable  even  in 
apparently  perfect  specimens. 

The  measurements  are: 

Length,  16  mm.;  diameter,  1.5  mm.  (type). 

Length,  17  mm.;  diameter,  1.5  mm. 

The  type,  Cat.  No.  250088,  U.S.N.M.,  is  from  St.  Thomas,  taken 
from  a  lot  of  nine  specimens  (Petit). 

This  species  is  distii^;uished  from  Dentalium  aemistrwlalum  by  the 
relatively  reduced  space  occupied  by  the  sculptural  features,  by  its 
smaller  size,  and  by  the  absence  of  any  trace  of  zigzag  color  markii^. 
Its  d^ee  of  curvature  is  also  less.  The  lateral  apical  slit  at  once 
separates  it  from  D.  ehoreum.  Like  D.  aemistriolatum  it  is  probably 
a  littoral  species  of  the  Antillean  region,  but  of  very  restricted  range. 

DENTAUUM  (OSAPTAGME)  8ERICATVH  DalL 

Plate  12,  figs.  1,  6. 
(T)  1834.  Dentalium  temiitriolalum  var.  6.  Guildino,  Trons.  Linn.  Soc.  London, 

vol.  17. 
1881.  Dentalium (moafunt  Dall,  Bull.  Mus.  Comp.  Zoo).,  vol.  9,  p.  37 
1889.  Dentalium  lericatum  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  423,  pi.  26, 

fig.  1. 
1889.  Dentalium lerieatum  Bali,,  Bull.  37,  U.  8.  Nat.  Mus.,  p.  76,  pi.  26,  fig.  1. 
1S97.  Dentalium  (Graplacme)  lericatum,   Pilsbrt  and  Shabf,    Tryon's    Man. 

Concfa.,  vol.  17,  p.  86,  in  part  (not  pi.  16,  figs.),  pi.  7,  fig.  12. 
1903.  DrolaiiumMrtca/uniDALL,  Bull.  37,  U.  S.Nat.  Mus., p.  76,  pi.  26,%  1. 

This  Species  in  known  by  the  type  only.  It  is  an  inunature  shell, 
answering  to  the  description  of  Dentalium  semistriolahtm,  except  in 
being  more  alender  and  more  delicately  marked,  the  zigzag  color 
nnes  of  opaque  white  being  especially  bright  and  noticeable.  It  has 
no  apical  notch  or  slit.    I  suspect  this  to  be  a  race  of  Guilding's 
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species  belonging  properly  to  a  shallower  zone  than  that  of  640 
fathoms  and  normally  possessed  of  a  lateral  apical  slit.  Until  more 
material  is  at  hand  Doctor  Dall's  species  had  beet  not  be  disturbed. 
Doctor  Dall  has  himself  su^rgested  that  so  small  and  sharp  a  shell 
might  easily  be  caught  in  the  meehes  of  the  Blake's  dredge  net  and 
remain  some  time  before  finally  being  dislodged  and  washed  into 
the  sieves.    The  following  are  the  essentials  of  the  description; 

The  shell  is  small,  thin,  slightly  curved,  rather  rapidly  enlai^ng 
with  round  section.  The  color  is  a  translucent  white,  with  opaque 
white  wavy  lines  encircling  the  shell,  with  zigzag  markings  and 
producing  an  effect  suggestive  of  moire  antique  silk.  The  sculpture 
is  of  fine  sharp  close-eot  longitudinal  grooves  with  narrower  spaces 
between — 36  in  the  middle  and  about  50  at  the  oral  end.  The  aper- 
tures are  simple  and  featureless. 

The  type,  Cat.  No.  203191,  U.S.N.M.,  is  a  juvenile  shell  and  imique 
specimen  and  measures — length,  13  mm.;  diameter,  1.2  mm.  It 
was  dredged  by  the  Blake,  station  not  given,  in  640  fathoms,  off 
Yucatan  Bank. 

DENTAUUM  (OBAPTACME)  CALAMUS  IMI. 

Plate  12,  flgs,  7,  8. 
1889.  i»«nWKu?7i calamMs  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  18,  p.  421. 
1389.  Den/a(tuTn  ealamus  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  76. 
1892.  DeiOalium  eaUmau  Dall,  Trans.  Wagner  Free  Inst.  Phila.,  vol.  3,  pt.  2, 

p.  440. 
1S97.  Dmttalium  {Qraptaemi)  caimnuM,  PiLSBRTand  Shabf,  Tryon'sUan.  Concb., 

vol.  16,  p.  97,  pi.  16,  figa.  65-59. 
1903.  Dmtaliv.m  calamui  Dall,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  76. 
The  shell  is  slender,  slightly  curved,  evenly  and  regularly  increasing 
in  diameter  from  a  rather  blunt  posterior  end.     The  color  is  a  tians- 
ucent  white,  surface  rather  pohshed  and  vitreous  in  the  anterior 
portion.    It  ia  longitudinally  grooved  for  the  greater  part  of  its 
adult  length  with  uniform  regular  lines,  about  16  to  the  millimeter, 
all  rather  abruptly  teiminating  and  leaving  the  balance  of  the  shell 
smooth.     The  relative  portions  of  sculptured  and  smooth  surface 
are  somewhat  variable,  depending  upon  the  amount  of  tip  lost  and  age 
of  specimens.    The  posterior  aperture  is  filled  with  a  slit   plug,, 
obhqely  planed  down  on  the  convex  side  and  therefore  showing  more 
of  the  sUt  at  the  dorsal  side.     The  apical  plug  is  polished  and  seems 
to  form  an  integral  part  of  the  original  shell,  and  not  to  be  a  casual 
eature  like  the  projecting  tube  so  frequently  seen  in  certain  other 
species  heretofore  considered.    The  phallic  appearance  presented 
by  this  slit  plug  is  very  striking  and  is  unknown  in  any  other  species 
from  the  faunal  areas  under  consideration.     Specimens  measure: 
Length,  19.5  mm.;  diameter,  1.25  mm.;  arc,  1.25   (type). 
Length,  26  ram.;  diameter,  2.1  mm.;  arc,  1.5  (Cape  Cajon,  Cuba). 
Length,  24.5  mm.;  diameter  1.75  mm.;  arc,  1.25  (Porto  Rico). 
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The  type,  Cat.  No.  68117,  U.S.N .M.,  was  collected  by  Commander 
Buah  United  States  Navy,  in  Turtle  Harbor,  Florida,  in  4  fathoms. 

Specimens  from  off  Cape  Fear  and  Frying  Fan  Sboala  are  in  the 
Philadelphia  Academy  of  Sciences  collection.  The  most  southern 
record  ia  of  specimens  from  Barbados,  in  the  State  University  of 
Iowa  collection.     It  is  a  species  of  very  shallow  water  range. 

The  lots  in  the  museum  collection  are  as  follows : 


N.  H. 

Locslltr. 

Renurka. 

, 

314479 
31448D 

31HB1 

tmi.     (Rush.) 

South  CM  Ca7,  Bahamas,  SMt  Btatbm  « 

' 

"•"'■ 

Subgenus  LAEVIDENTALIUM  Cossman,  1888. 

18S8.  Laevidentalitim  Cossman,  Ann.  de  la  Soc.  Roy&l  de  Malac.  de  Belgiqu«, 

vol.  25,  p.  9. 
1897.  LaeifideiUalium,  Piubht  and  Sbahf,  Tryon'H  Manual  of  Goncbology,  vol. 

17,  p.  97. 

Shell  smooth  or  showing  growth  lines  only;  wholly  without  longi- 
tndinal  sculpture.  Slightly  oval  or  round  section.  The  apex  is 
simple,  as  defined  by  Cossman,  or  with  Ant^is-liko  notch  on  the 
convex  side,  as  expanded  by  Pilsbry  and  Sharp. 

Cossman's  aubgenue  was  created  for  a  fossil  group  of  smooth  shells 
showing  no  apical  features.  Pilsbry  and  Sharp  are  f^lIly  justified  in 
including  certain  recent  species  showing  the  conventional,  apical 
ieatures  of  ArUalig.  The  essence  of  the  characters  for  the  group  lies 
in  the  wholly  sculptureless  shell  which  is  even  smooth  on  the  tip. 


Vaiy  Btrongly  curved calUpeplum,  page  74. 

Xot  very  strongly  curved. 
Shell  slender. 

Very  long  (over  50  mm.) perlongum,  page  75. 

Not  very  long  (under  60  mm.) liodon,  page  76. 

Apical  notch  on  convex  side liodon  liodon,  page  76. 

Apical  notch  on  concave  aide liodon  allOKhitmum,  page  77. 
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PlftW  12,  fig.  5. 
I.  Dmtaliujn  ealliptplum  Dall,  Bull.  Mm.  Comp.  Zool.,  vol.  18,  p.  419,  pl- 

27,  fig.  12  (6). 
I.  Dentalium  callipeplum  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  76,  pi.  27, 

fig.  12  (6). 
I.  Dentalivm  callipeplum  Dall,  Tram.  Wagner  Free  Inst.  Pbila,,  vol.  3,  pt. 
2,  p.  442. 
1S97.  DenlaHum  (Laevidentalium)  calliptplum,  PiLasRV  aud  Sharp,  Tryon'sHsD. 

Conch.,  vol.  17,  p.  100,  pi.  19,  fig.  9. 
1901.  Dentalium  callipeplum  Dall  and  Smpson,   Bull.  V.  S.  Fiah  Comm.  for 

1900,  vol.  1,  p.  456. 
1903.  Dmtalium  callipeplum  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  76,  pi.  27,  fig. 
12  (6). 

The  shell  is  strongly,  evenly  curved  like  a  scimitar  and  rather  rapidly 
increasing  in  diameter,  thin  but  strong;  its  section  is  round.  In 
color  it  is  ivory  or  cream  white,  with  some  translucent  patches,  and 
occasionally  reflects  a  salinon  tint  on  the  tip  and  in  the  posterior 
portion.  The  surface  is  very  highly  polished  and  shining.  It  is 
eatirely  sculptureless ;  some  growth  lilies  appear  as  mere  scratches, 
but  are  difficult  to  distinguish  on  the  glistening  vitreous  surface.  A 
shallow  apical  notch  on  the  concave  side  is  faintly  indicated.  It 
measm-es — length,  62  mm.;  diameter,  5  mm.;  arc  7  (type).  The 
size  is  very  uniform;  the  other  museum  specimens  which  measure 
less  are  smaller  only  because  younger. 

The  type.  Cat.  No.  94064,  U.S.N.M.,  is  from  the  U.  S.  B.  F.  Statiou 
2400,  between  the  Mississippi  River  delta  and  Cedar  Keys,  in  169 
fathoms,  gray  mud,  no  temperature  record  given. 

This  is  a  very  striking  shell,  with  a  conspicuously  high  d^ree  of 
curvature,  exceptionally  brilliant  glistening  surface,  and  notable 
for  its  ivory  cream  white  color  rather  than  the  more  usual  bluish 
white  of  most  other  species  of  Dentalium.  These  features,  combined 
with  the  total  absence  of  any  sculpture,  make  it  easily  recognized. 

The  following  are  the  museum  records: 


Num- 
ber of 

3p«l. 

Mat4 

s 

ISllTB 

Locality. 

»„.».. 

•i 

SB::  Sir,. 

81  fms-,  rop.  ..  br.  sh..  78-, 
a'lnu.'v'^,^..  7S8-. 

' 

' 

M.  Wilu,  e'dnt  Kito,  ij.  a.  B.  F.  aUiiiii  ma. . 

'Tyj* 
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DENTALnfM  (lABTIDBIfTAIIUM)  PKBLONOUM  Dan. 

Flat«  9,  fig.  1. 

1STS.  Dmtdltum  perbmffam  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  5,  No.  6,  p.  61 

(nune  only). 
1881.  Dentalium  ptrlon^m  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  9,  p.  36. 

1888.  Drntativm  perUmfwn,  Aoabsiz,  Three  Cruisee  of  the  Blaie,  vol.  2,  p.  76, 

fig.  284. 

1889.  Denloitum  prrUmgum  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  18,  p.  419,  pi. 

27,  fig.  e. 
1889.  Dmtalmm  ptrUmgum  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  76,  pi.  27,  fig.  6. 
1889.  Dentalium  ptrlongum  Dall,  Proc.  U.  S.  Nat.  Mua.,  vol.  12,  p.  294. 
1897.  Dentalium  (Laevidentalitim)  perlon^m,  Pilbbrt  And  Sbaep,  Tryoa's  Mm. 

Conch.,  vol.  17,  p.  104,  pi.  18,  Egi.  10,  11. 
ll»3.  Dentalium  perlonffum  Dall,  Bull,  37,  U.  S.  Nat.  Mu9.,  p.  78,  pi.  27,  fig.  6. 

"Hie  shell  is  extremely  long  and  slender,  but  slightly  arched  or 
almoet  straight,  thin  but  strong,  slowly  and  regularly  increasing  in 
diameto',  with  round  section,  and  possessing  a  long  needle-like 
tip.  It  is  opaque  white,  with  a  glossy,  rather  porcellanous  but 
not  highly  polished  surface.  Dead  specimens  take  on  a  light  brown- 
ish gray  or  slate  color.  It  is  wholly  sculptureless,  save  for  some 
eicseaively  fine  longitudinal  scratches  on  the  tip  and  posterior  por- 
tion, only  observable  by  aid  of  a  lens  but  more  often  lacking  even  in 
petfecUy  fresh  specimens.  Otherwise  it  is  a  perfectly  smooth  cylinder 
barring  the  uDimportant  growth  irr^ularities.  A  shallow  to  rather 
deep  apical  notch  on  the  convex  side  is  present  in  normal  specimens. 
The  measurements  are: 

Length,  90  mm.;  diajneter,  3.75  mm.;  arc,  2  (tip  gone). 

Length,  54  mm.;  diameter,  3  mm.;  arc,  1.2  (tip  gone). 

A  perfect  adult  specimen  would  exceed  100  mm.  in  length,  with  a 
diameter  of  under  4  nun. 

Tile  type  is  not  in  United  States  National  Museum  collection. 

A  defective  specimen  from  20  fathoms  southeast  of  Cape  St. 
Roque,  Brazil,  and  some  fragments  from  off  Rio  de  la  Plata,  in  11) 
fathoms,  seem  to  be  referable  to  this  species. 

The  extreme  length,  slendemess,  and  straightness  of  this  shell 
set  it  apart  from  any  other  species  of  the  western  Atlantic. 

The  following  lots  are  in  the  museum  collection: 
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Nom- 
tero( 

specl- 

^il^ 

Locslltr- 

Remarfca. 

U 

mm 

330SU 

Off  Cap*  Hatterw,  U.  9.  B.  F.  Stulon  HIT 

BMWMDUisiissippiDalUUulCeduKcys.r.  8. 
B.  F.  Station  t&i. 

DSSCdu.,  ;J.m.  lns.i.,JS'. 

M0(ms.,g7.  ni.,M.«*. 
1,181  lm>.,br.Er.m.;3e.S°. 

.„..do_...^..„  ..............  ..^. 

l^tnia..lt.  br.  m. 

2 

Southotet.  Kins,  U.  8.  B.F.  Station  J7S1 

"EttstDiTBba«oVu.'8VBVK*SlBtioii276i!!!!i;;V 
OreoadK.Wttt  IndlM,  I'.  8.  C.  S.  StMkm  244.... 

792ID1S.,  gr_.oi.,  39'. 

2 

NS?ui'o'i"^,B^ifu^^a*Btau™am. 

1,019  tii..,  39.fbr.ro. 

' 

Olf  Rio  de  ]a  I'laU,  U.  B.  C.  S.  Blatlon  ZTM. . .. 

DENTAUUM  (LAEVIDENTALIVM)  UODON  PUabrr  aid  Slwp. 

1S9T.  Dentalium   (Laeiidenlalium)   Uodon   Pilbbrv   and   Sharp,    Tryon's   MaD. 
Conch.,  vol.  17,  p.  107,  pi.  21,  figs.  37-39. 

The  shell  is  moderately  curved,  rather  slender,  thin  but  strong, 
with  a  subcircular  aperture,  a  little  dorsc-ventrally  compressed. 
Color  bluish  white,  subtranslucent,  but  more  opaque  in  the  middle 
portion;  the  surface  is  brilliaatly  polished.  It  is  aculptureless,  save 
for  occasional  circular  grooves  indicating  growth  lines,  A  narrow 
V-shaped  apical  notch  on  the  convex  or  the  concave  side,  or  even 
more  or  less  laterally  placed,  is  a  peculiarly  variable  feature. 

The  type,  in  the  Philadelphia  Academy  of  Sciences,  is  from  St. 
Martin  (B.  Marie)  and  measures — length,  25.3  mm.;  diameter,  2  mm. 

This  species  may  be  at  once  distinguished  from  Dentalium  caUe- 
peplutn  by  its  smaller  size  and  lesser  degree  of  curvature,  from  D.  per- 
longum  by  its  shorter  shell.  D.  liodon  is  a  shallow  to  moderately  deep 
water  mollusk. 

DKNTALIOH  OAEVIDENTALIUM)  UODON  UODON  PUabrr  ■»■  SkUf 

Plate  12.  Rge.  2,  3,  4. 

The  description  of  this,  the  typical  subspecies  of  Derttalium  Uodoni 
coincides  with  that  of  the  species  itself,  with  the  restriction,  however, 
to  those  forms  only  that  have  the  apical  notch  on  the  convex  side. 

The  type,  which  is  in  the  Philadelphia  Academy  of  Sciences,  is  the 
same  as  of  Z>.  2iodon  and  measures — length,  25.3  mm.;  diameter,  2  nun. 

The  museum  lots  are:  One  specimen.  Cat,  No,  61188,  U.S.N.M,, 
was  collected  by  C,  T.  Simpson  in  Honduras,  and  is  a  beach  shell; 
one  specimen,  Cat.  No.  19729,  U.S.N.M.,  from  Barbados;  one  speci- 
men, Cat,  No.  341902,  U.S.N.M.,  was  taken  by  the  State  University  of 
Iowa  Expedition  of  1918  at  their  station  49,  off  Bridgetown,  Bar- 
bados, in  80  fathoms;  one  specimen,  Cat.  No.  314903,  U.S.N.M., 
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from  the  same  expedition,  at  their  station  116,  in  200  fathoms,  off 
Engliah  Harbor,  Antigua. 

DMNTAUUH  (LAETIDBNTAUUH)  LIODON  ALU>SCHIBMt>H  PIbbiT  uul  Shu*. 

Plate  13,  figa.  1,  4,  5,  6. 
tS07.  Denlalium  {LaevvUnlalium)  liodon  "variety?"  allosdiiimttm  Filsbry  tknd 
Sharp,  Tryon'e  Man.  of  Conch.,  vol.  17,  p.  108,  pi.  21,  figs.  40,  41,  42. 

The  shell  differs  from  Dentalium  liodon  liodon  only  in  the  position 
of  the  apical  notch,  which  here  may  be  on  the  concave  side  or  more 
or  less  laterally  placed,  and  also  by  its  circular  section.  Doctors 
Pilsbry  and  Sharp  questioned  the  value  of  the  subspecies.  A  larger 
series  of  specimens  for  study  would  likely  disprove  the  need  of  any 
subspecies  under  D.  liodon. 

The  type,  which  is  in  the  collection  of  the  Philadelphia  Academy 
of  Sciences,  is  from  St.  Martin,  in  the  West  Indies,  and  measures — 
length,  24.5  mm.;  diameter,  1.9  mm.    Another  specimen  is — length, 
27.5  mm.;  diameter,  2.3  mm. 
There  are  no  examples  in  the  National  Musetmi  collection. 
Subgenus  EPISIPHON  Rlsbry  and  Sharp,  1897. 
1897.  Bpinpkon  Pilbbrv  and  Sharp,  Tryon'e  Man.  of  Conch.,  vol.  17,  p.  177. 
Shells  are  very  small,  slender,  and  rather  straight,  needle-shaped, 
slightly  tapering,  thin  and  fragile,  glossy  and  smooth,  and  without 
longitudinal  sculpture.     The  apex  has  a  projecting  "pipe"  or  is  a 
simple  orifice  with  no  slit  or  rarely  a  notch. 

This  subgenus  was  created  to  include  a  group  of  very  small  needle- 
like Dentalia,  wholly  lacking  in  any  longitudinal  sculpture,  and  pos- 
sessing to  a  marked  degree  a  projecting  thin  tube  from  the  posterior 
orifice,  after  the  tip  is  destroyed  or  lost.  This  last  feature  is  likely 
not  a  biologic  one  and  is  by  no  means  confined  to  this  particular  sub- 
genus, but  it  does  seem  to  be  a  very  striking  characteristic  of  the 
only  species  of  the  subgenus  occurring  in  the  western  Atlantic.  Only 
one  species,  DentaliuTn  sowerbyi,  with  its  two  subspecies,  D.  8.  BOtoerbyi 
and  D.  s.  peUiceri,  occijt  within  the  faunal  areas  under  consideration 

KEY  TO  THB  BDBSFEGIBS  Ot    TBB  SUBOBNUS  BFISIPHON. 

Surface  coarser,  leaa  tranapftrent.  American D.  i.  sowerbyi,  page  79. 

Sorbce  smoother,  more  traneparent,  Cuban D.  g.  pellieeri,  pBgi 

DKNTAUUH  (EPISIPHON)  SOWERBlt  OoUdUl. 

1S34.  Denlalivm  lowerbyi  Guildino,  Trans.  Linn.  Soc.  London,  vol.  17,  p.  35, 

pi.  3,  fig.  7. 
(?)1860.  Denjolium  filum  Sowerbv,  Theaaurus  Conch.,  vol.  3,  p.  89,  pi.  226, 

fig.  45. 
<?)1860.  DenUUium  Jutula  Sowbbbt,  TbeeauruB  Conch.,  vol.  3,  p.  99,  pi.  225, 

flg.  62. 
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(?)I870.  Dentalium  gradU  Jepfrets,  Aon.  ftnd  Hag.  Nat.  Hiet,  eer.  4,  vol.  6, 

p.  74. 
(?)1S80.  Dmlalium  graeiU  Jepfrbto,  Ann.  and  Mag.  Nat.  Hist.,  eer.  5,  vol.  6, 
p.  317. 
1889.  DenUiiiwn  filum,  Dau,,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  419. 
1889.  Dentaiium  filum,  Dall,  Bull.  37,  U.  8.  Nat.  Mtu.,  p.  76. 
1892.  Dentaliwn  filum,  Dall,  TracB.  Wagner  Free  Inst.,  PhUa.,  vol.  3,  p.  44. 
(?)1896.  Dmtatium  filum,  Clbbbin,  Concbvlien  Cab.,  vol.  6,  pt.  5,  p.  8,  pi.  4, 

fig.  6. 
(7)189B.  Dmtalium  fittida,  Clbssin,  Coachylien  Cab. ,  vol.  6,  pt.  5,  p.  22,  pi.  6. 
fig.  10. 
1897.  Denti^ium  toteerbyi,  Pilbbrt  and  Shabf,  Tryon'a  Man.  Conch.,  vol.  17, 
p.  117,  pi.  20.  fig.  30. 
(?)1897.  Denlativm  fiitula,  PiLSBBr  and  Sharp,  Tiyon'a  Man.  Conch.,  vol.  17, 
p.  118,  pi.  18,  fig.  4. 
1697.  Dmialium  filum,  Pii^BRr  and  Shabp,  Tryon's  Han.  Conch.,  vol.  IT, 

p.  118,  pi.  IS,  fig.  9,  in  part. 
1903.  Dtntaliwn  filum,  Dall,  Bull.  37,  U.  8.  Nat.Mua.,p.76  (not  D.  towerbyi 
Ghenu,  Conch.,  111.,  p.  7,  pi.  6,  fig.  2)  (not  D.  filum,  Dall  and  Simp- 
Bon,  Bull.  tr.  S.  Fish  Comm.,  for  1900,  vol.  1,  p.  456). 
The  shell  is  very  small  and  slender,  of  round  section,  thin, -but 
not  fragile,  moderately  and  regularly  curved,  slowly  and  regularly 
increasing  in  diameter.     In  texture  it  is  vitreous,  either  transparent, 
or  merely  translucent  on  account  of  being  clouded  by  more  or  less 
opaque  rings.     The  color  is  white,  occasionally  tinged  with  salmon. 
There  is  no  trace  of  longitudinal  sculpture.    Many  rings  of  growth 
closely  crowded  together  upon  the  transparent  tips  are  often  observ- 
able imder  a  lens.    Slight  irregularities  of  growth  prevent  the  sur- 
face  from  being  perfectly  smooth,  and  therefore  less  polished  than 
in  many  vitreous  species,  but  a  Cuban  form  is  absolutely  smooth 
and  glistening.    The  apex  is  generally  squarely  cut  across  and  ttora 
the  orifice  projects  a  very  thin  inner  tube.    There  is  no  apical  notch 
or  slit.    Measurements  are: 
Length,  13  mm.;  diameter,  1.5  mm.;  arc,  0.5  to  1. 
Hatteras  region,  in  17  to  124  fathoms;  Florida  Keys  region,  8  to 
ISO  fathoms;  Gulf  of  Mexico,  60  to  85  fathoms;   Cuba,  Barbados. 
It  is  probably  widely  distributed   throughout  the  entire  Antillean 
region  in  shallow  to  moderate  depths. 

Known  in  American  collections  as  "Dentalium  fihim  Sowerby," 
the  name  chosen  by  Doctor  Dall  in  the  Blake  report  for  various 
lots  from  the  Hatteras  region.  Sowerhy's  D.  filum  and  D.  fistula 
and  Jeffrey's  D.  gratMe  were  all  described  from  east  Atlantic  locali- 
ties, and  their  identity  with  our  species  is  very  questionable.  Guild- 
ing's  D.  sowerbyi  antidates  all  others,  and  was,  moreover,  d^cribed 
from  the  Caribbean.  Although  inadequately  described,  there  can 
he  no  doubt  it  is  the  species  under  consideration. 
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DEKTAUUM  (KTlSIPHOtO  80WERBVI  SOWESBYI  GriMtag. 

PUt«  13,  figB.  2,  3,  10. 

This,  the  typical  subspecies,  includes  all  specimens  answering  the 
general  description  given  of  DentaliuTn  sowerbyi,  excluding  only  the 
highly  polished,  perfectly  smooth,  and  transparent  form  which  finds 
its  habitat  in  certain  Cuban  waters.  This  subspecies  presents  a 
shell  of  somewhat  coaraer  surface,  rendered  translucent  rather  than 
transparent  by  reason  of  an  uncTen  deposit  of  the  shell  material 
during  growth.  The  shells  are  rather  thicker  and  less  delicate  than 
theD.  a:  peUiceri  next  considered. 

The  measurements  are  the  same  as  given  for  Z>.  sowerbyi. 

The  many  lota  in  the  United  States  National  Museum  collection, 
»3  shown  in  the  table  below,  are  from  the  American  continental  shelf 
zone  from  Hatteras  south  to  the  Gulf  of  Mexico,  and  then  from 
Barbados.  Further  research  in  Aatillean  waters  will  likely  fill  in 
the  f^at  gap. 
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f  (KFISmiON)  SOWEKBVI  PELUCERL  » 
PUt«13,  figs.  T,S,9. 
A  number  of  lots  of  DeiitaKum  sou^erhyi  taken  hy  the  Barrera  Expe- 
dition on  the  northwest  coast  of  Cuba  from  littoral  stations  within  the 
Coloradoa  Reefs  are  of  shells  thinner,  more  transparent,  and  more 
noticeably  of  a  salmon  tint,  and  with  a  amoothor  polished  surface  than 
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in  the  t]T)ical  subspecies.  As  these  live  in  protectod  waters  they  pre- 
serve their  tips,  thus  appearing  to  be  more  slender.  This  is  one  of  the 
most  beautiful  of  the  smaller  Dentalia,  and  I  am  glad  to  dedicate  it  to 
the  captain  of  the  Tom^is  Barrera,  Gaspar  Pellicer. 

The  type,  Cat.  No.  314565,  U.S.N.M.,  was  dredged  in  the  harbor  of 
Bahia  Honda,  Cuba  in  1  to  12  fathoms.  It  measures — length,  11.5 
mm.;  diameter,  0.9  mm.;  tip  preserved. 

Another  specimen  from  the  same  lot  with  tip  lost,  but  with  a  pro- 
jecting '"pipe",  measure — length,  14.5  mm.,  diameter,  0.95  mm. 
There  are  in  the  National  Museum  collection  eight  lots  from  within 
the  Colorados  Reefs,  Cuba;  one  from  off  Sand  Key,  Florida,  65  fath- 
oms; and  one  from  Cape  Catoche,  Yucatan,  in  25  fathoms. 

The  following  are  the  National  Miiseum  records: 


tcrot 

S'A 

L«c»Uty. 

Remarks. 

Vft 

31*S96 
31*687 

31  WTO 
31«73 

B&hlaBoula,  Cuba.  SarrovSMllon  308 

Punt*  ColondQ.  northwnt  Cuba,  BUtfon  907 

Cabanas  Harbor,  northwest  Cuba.  Statltm  xa... 
CayoAnmM.iiorthiTBstCulis.SWUonaW 

Ba. 

3 

»H 

CapeCatourhe.  Yiicslan,  U,  3,  B.  F,  Station  Z3S1 
Santa  Luoia,  northwest  Cuba.  Banm  Station  JOO 

Sf.'Si. 

Subgenus  BATHOXIPHUS  Pilsbry  and  Sharp.  1897. 
1897.  SatAoiipAuiPiLSBRV  and  Sharp,  Tryon'sMaD.  Cotich,,  vol,  16,  p,  121. 
The  shell  ia  thin,  conspicuously  compressed  laterally  and  nearly 
smooth;  it  has  a  broad  apical  slit  on  the  convex  side. 

Lateral  compression,  at  least  when  carried  to  a  noticeable  degree,  is 
Tery  unusual  among  the  DenUdia.  The  subgenus  contains  but  two 
well-defined  species  and  a  possible  third. 

KEY  TO  THE  8PBCIBB  OF  THE  SttBOBNUS  BATBOXIFBDS, 

K«eled  on  both  convex  and  concave  aidea cnsiculut-  page  81. 

Kededon  convex  aide  only didymum,  page  83. 

DBNTALIUM  (BATHOXIPHUS)  TNSICIILUa  itBnjm. 
Plate  14.  ligB.  1,  4,  5,  7,  9. 
1R7T.  Dentatium  emwuhu  Jepprevb,  Ann.  and  Mag.  Nat.  Hist.,  Ber.  4,  vol.  19, 

p.  1.54. 
18S1,  Dentalium  aijibfanum  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  9,  p.  38, 
1882.  Dentalium  enticutui  JxyvnSYS,  Proc.  Zool.  Soc.,  p.  660,  pi.  49,  flg.  4. 
1685.  Dentalium  ensiculug,  Watson,  Chatlenyer  Report  (Scaphopoda),  p.  12,  pi. 

2,  fig.  2. 
1885.  Denlalium  eruieulua,  Verrill,  Trans.  Conn.  Acad,  of  Aita  and  Sci.,  vol.  6, 

p.  432. 
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1889.  Dertialium  cniieuiiu,  Dall,  Bull.  Uiu.  Comp.  Zmd.,  vol.  13,  p.  428,  pi.  27, 

fig.  12. 
1889.  Dentaliun  ntneuiui,  D*ll,  Ptoc.  U.  S,  Nat.  Miw.,  vol.  12,  p.  294. 
1897.  Dentalium,  ennciUut,  PlLaBBV  and  Sharp,  Tryon'a  Man.  Coach.,  vol.    17, 

p.  121,  pi.  7,  BgB.  7-10. 
1903.  Denltdium  enaiculia,  Dall,  Bull.  37,  U.  S.  Nat.  Hub.,  p.  76. 

The  shell  is  fairly  strongly  arched,  with  chiet  curvature  in  its  pos- 
terior third.  It  is  slowly,  regularly  increasing  in  diameter,  decidedly 
flattened  laterally,  and  has  a  more  or  less  sharp  keel  developed  on 
both  the  convex  and  concave  sides,  becoming,  however,  less  sharply 
aogular  near  the  anterior  apertiu-e  in  adult  specimens.  Occasion- 
ally a  bluntly  angulated  keel  appears  on  the  flattened  sides.  The 
aperture  is  a  flattened  oval.  The  color  is  grayish  white,  the  slightly 
roughened  surface  is  of  an  oily  appearance  rather  than  polished; 
the  shell  is  either  translucent  or  quite  opaque.  No  sculpture  is 
present,  but  some  concentric  lines  of  growth  are  more  or  less  promi- 
nent. There  is  a  very  wide  square  apical  notch  on  the  convex  side, 
which  ia  over  half  the  diameter  of  the  tip. 

Measurements  are: 

Length,  30  mm.;  greater  diameter,  3  mm.;  lesser  diameter,  2  mm. ; 
arc,  2,2  (Geoi^es  Bank). 

Let^th,  31  mm.;  greater  diameter,  2  mm.;  lesser  diameter,  L25 
mm.;  arc,  2.25  (St.  Vincent). 

Length,  10  mm.;  greater  diameter,  1.5  mm.;  lesser  diameter,  1 
mm.;  arc,  1-S  (Yucatan). 

Variations  are  to  be  noted  in  size  and  in  the  d^ree  of  sharpness 
of  keels.  Antilleau  specimens  are  somewhat  more  slender.  Northern 
specimens  are  usually  more  chalky  and  less  compact  in  texture.  I 
can  not  separate  these  American  shells  from  the  east  Atlantic  speci- 
mens in  the  Jeffreys  collection. 

It  is  a  deep-water  species  of  probably  very  considerable  geographic 
range  on  the  ocean  floor.  West  Atlantic  records  in  the  National 
Museum  collection  are  as  follows: 


Num. 

u"s.N.M,                                    Localilj-. 

Remarks. 
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ft2085 

TSfijn 
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S23T76 

95147 

l,SI3fllu..jr*.gk.b.0t. 
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0?nipe  San  BJaa,  Florida,  tJ.  8.  B.  F,  SuUod 

^  haa..  tt^*  gj.  9.  <M.  no. 
.Mlmj..i..*3.1*gr.s. 

ieStn»..FT.  m.El.S. 

1.024  tms.  (Rush). 
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91.  Vincait,  Wfal  Indies,  Blakt  SWIion  WO 
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DKNTALIVM  (BATHOXIPHII8)  DIDIMUM  WMmb. 

Plata  14,  fig.  10. 
1S79.  DeTtlaliian  dufymttm  W&tbon,  Journ.  Limi.  Soc.  LoodoD,  vol.  14,  p.  517. 
1885.  Dentidium  dufj/mum  Watson,  ChalUnjer  Report  (Scaphopoda),  p.  10,  pi.  1, 

fig.  11. 
1897.  Denlitiitim  eneiculut  didymwn,  Pilsbrt  and  Sharp,  Tryoa'B  Man.  Conch., 
vol.  17,  p.  123,  pi.  7,  fig.  20. 
The  sheU  is  extremely  attenuated,  slightly  curved,  and  a  little 
flattened  laterally,   especially   toward   the  convex  curve,   giving  a 
trigonal  section  rather  than  that  of  a  flattened  oval.     It  ia  porceUa- 
nouB  in  texture,  of  a  brilliant  surface,  and  pure  white  in  color.     It  is 
sculpturelesa  but  for  "faint  indications  of  loi^itudinal  texture,"  and 
some  very  fine  encircling  growth  lines.     No  apical  features  are  noted 
in  Watson's  description. 

The  type  measures — length,  1.08  inches;  diameter,  0.6  inch  (27.43 
mm.  by  1.52  mm.).  The  type  was  taken  at  Ckallenger  Station  24, 
north  of  Culebra  Island,  in  390  fathoms,  and  is  in  tbe  British  Museum. 
I  have  seen  no  authentic  specimens.  The  diagnosis  indicates  a 
shell  belonging  to  the  group  of  DenUiiium  tn9icul.uK,  but  hardly  to 
be  united  to  it  even  as  a  subspecies.  A  poor  speiiimen  in  the  National 
Museum  collections  from  Cape  Catoche,  Yucatan,  Cat.  No.  314575, 
U.S.N.M.,  25  fathoms,  is  possibly  referable  to  this  species;  also  three 
fragmentary  specimens  from  Barbados,  Cat.  No.  314905,  U.S.N.M,, 
taken  by  the  State  University  of  Iowa  Expedition  at  their  station  6, 
in  100  fathoms;  also  one  young  specimen.  Cat.  No.  314<*06,  U.S.N.M., 
from  the  State  University  of  Iowa  Expedition  Station  2,  Carlisle 
Harbor,  Barbadoes,  in  12  fathoms. 

In  these  shells  the  apical  features  are  indicated  aa  a  broad  square 
notch  on  the  convex  side. 

Subgenus  COMPR£SSIDENS  PUsbry  a^d  Sharp,  1897. 
1897.   CompratideTit  Pilsbry  and  Sharp,  Tryon'a  Man.  (',onch.,  vol.  17,  p.  123. 

The  shell  is  small,  decidedly  tapering,  conspicuously  compressed 
between  the  convex  and  concave  sides;  weakly  sculptured,  nearly 
smooth,  with  its  apical  orifice  simple  without  either  slit  or  notch. 

KEY    TO  THE   SPECIES    OP  THE    BUBOENUS   COHPBBBSIDBNe. 

Shell  Btrongly  compT«eeed;  no  eonBtriction  of  caliber;  moderately  curved. 

preiium,  page  83. 
Shell  not  strongly  compreaaed;  cooatriction  oF  caliber;  considerably  curved. 

ophiodon,  pi^84. 
DENTAUUM  (COMPBESSmENS)  PRBSSUH  PMbrT  ud  Sbu*. 

PUte  14,  figs.  3,  6,  8. 
1879.  Dmtalivm  compreiium  Watbos,  Joum.  Linn.  Soc.  London,  vol.  14,  p.  516 

(not  Orbigny,  1850). 
1881.  Dentalium  eomprftmm,  Dall,  Bull.  Muh.  COmp.  Zool.,  vol.  9,  p.  38, 
1885.  Dentalium  eompntsum  Watsom,  Challenger  Report  (Sraphopoda),  p.  9,  pi. 

1.  fie.  9- 
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LS^9.  Dtntdiunt  eonpreimm,  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  IS,  p.  426, 

1S39.  Dentalium  compreuum,  Dall,  Bull.  37,  U.  8.  Nat.  Mue.,  p.  76. 

1897,  Dentaliun  (Conpreuideru)  pratun,  Pilsbby  and  Sharp,  Tryon'a  Man. 

Conch.,  vol.  17,  p.  124,  pi.  7,  fig.  11;  pi.  22,  flgs.  50-52. 
1933.  Dentalium  comprttiam.,  Dall,  Bull.  37,  U.  S.  N&t.  Mus.,  p.  76. 

The  shell  is  strongly  compressed  or  flattened  on  both  the  convex 
and  concave  sides;  the  lateral  sides  are  not  actually  carinated  but 
subangular.  There  is  no  contraction  at  the  anterior  aperture.  It 
is  moderately  and  regularly  curved,  rather  quickly  increasing  in 
girth,  thin  but  strong,  and  with  an  oval  section.  The  color  is  white, 
with  surface  scarcely  shining,  the  shell  varying  from  translucent  to 
rather  opaque.  Some  faint  longitudinal  wrinkles  are  sometimaa 
observable  on  the  tip  with  shallow  spaces  between;  irregular,  densely 
crowded  growth  lines  encircle  the  shell,  coarsening  the  otherwise 
smooth  surface.  No  apical  notch  or  slit  is  present.  Measurements 
aVe:  * 

Length,  12  mm.;  greater  diameter,  2  nun.;  lesser  diameter,  1.75 
mm.  (Pibbry). 

Length,  11.25  mm.;  greater  diameter,  1.5  mm.;  lesser  diameter, 
1.25  mm.  (type). 

Length,  17  mm.;  greater  diameter,  2  nun.;  lesser  diameter,  1.5 
mm.  (Tortugas). 

This  is  an  antillean  continental  slope  species,  reaching  north  to 
the  Florida  Keys  region  within  the  Gulf  Stream.  The  type  is  from 
off  Culebra  Island,  West  Indies,  in  390  fathoms,  dredged  by  the 
Challenger. 

The  following  lots  are  in  the  museum  collection: 


H 

C*t.  No. 

a 

3HS7« 

■i 

J14S78 

1 

MOM 

e 

3S777 

i 

108181 

Fovey  Llgbt,  Florida,  EoUt  i^XMiouHK I  13£  tins. 

Fowey  Light,  Fl<itldB,B)lli  Station  306 i  100  Una. 

OaCspeFlHldn,  D.  S.  B.  F.  SUllonlMI l»3tms.,Ky-a., 

Foire^  U;4it,  Florida,  £»jlt  SUtion 340 '  IW-lSOCmi. 

Fove;  Lt3it,  Florida,  Sslli  Sutlon  348 110  tms. 

Betireaittb3is3ipplI>eltaaiidCodarKeys,U.S,    111  tmB.,9Tm. 

B,  F.  Station  MOJ. 
OfFCapeSauBlss,  CedarKoys.  U.  S.  B.  F.  Sta-     196  [ma.,  gy.  m. 

tlon  28W.  < 

Strath  or  Tortuuaa,  Bltki  Station  « '  :I39  1ms. ,  4S'. 

OSCapeSan  Antonio,  station  43 !  413  [ma. 

Fotnandlna,  FDtlda,  r.  B.  B.F.  StatloDjaiii'  ...     »4  lms.,48.3*g 


(COMPRE3SIDENS)  OPmODON  Dall. 

Plate  14,  fig.  2. 
1881.  Dentalium  o^iodon  Dall,  Bull.  Mus,  Comp.  Zool.,  vol.  9.  p,  38. 
1889.  Dentalium  ophiodfm  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  18,  p.  427,  pi.  26,' 

fig.  S. 
1889.  Dentalium  ojAiodon  Dall,  Bull.  37,  U.  S.  Nat.  Mub,,  p.  76,  pi,  26,  fig.  9. 
1897.  Dentalium  ophiodon,  Pilbbbt  and  Sharp,  Tryoo'B  Man.  Conch.,  vol.  17,  p. 

126,  pi.  7,  fig.  13;  pi.  22.  figs.  61,  62. 
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(T)t90l.  DttUalMin  filtim,  Dall  aad  Simpson 

X900.  vol.  1,  p.  456. 
1993.  DtnlaliaTnophiodan  Dali,  Bull.  3T,  U.  f 


U.  S.  Fi^h  Comm.  Bulletin  for 


I,  Nat-  Mu^.,  p.  76,  pi,  26,  fig.  9. 

The  shell  13  small,  evenly  and  considerably  curved,  slowly  tapei> 
ing,  markedly  compressed  on  the  convex  and  concave  sides,  but  not 
to  the  extent  shown  in  Denidlium  presKum;  the  lateral  edges  are  not 
angulated  even  bluntly;  the  compression  is  greatest  just  back  of 
the  anterior  aperture,  which  often  appears  to  be  somewhat  con- 
stricted. It  is  thin  but  strong,  of  white  color,  glossy  but  not  highly 
polished.  A  sculptural  feature  of  "faint,  irregular  longitudinal 
striatinns"  are  given  by  the  author,  but  I  have  never  been  able 
to  detect  these.  Growth  lines  more  clearly  seen  by  aid  of  a  lens, 
uch  forward  on  the  concave  side.  The  entire  surface  is  smooth  but 
not  polished.  The  apical  orifice  is  simple,  hating  neither  notch  nor 
slit.     Measurements  are: 

Length,  15.5  nun.;  greater  diameter,  1.75  mm.;  lesser  diameter, 
1.5  mm.  (Pilsbry). 

Length,  12.5  mm.;  greater  diameter,  1.33  mm.  (Dall). 

Length,  14.5  mm.;  greater  diameter,  1.25  mm.;  lesser  diameter, 
1  mm.,  arc  1.5  (type). 

The  type.  Cat.  No.  95344,  U.  S.  N.  M.,  obtained  by  the  Blake  at 
United  States  Coast  Survey  Station  21,  off  Bahia  Honda,  Cuba,  in 
287  fathoms;  no  further  data  given. 

This  is  an  Antillean  species  of  the  continental  slope  zone.  It  is 
readily  distinguished  from  Denlalium  pressum  by  its  smaller  size  and 
lesser  d^ree  of  compression.  A  young  specimen  from  Mayaguez, 
Porto  Rico,  Cat.  No  161576,  taken  in  25  fathoms,  is  possibly  D. 
ofhiodon. 

The  following  lots  are  in  the  museum  collection: 


Nsoi- 

3S 

V.B.NM. 

»«W8 

.„  Poway  LlKht,  Florlii*,  £oUt  Statlan  SOS 

Off  Fomy  I.l«ht,  rioiida.  JEntli  Station  3M 

OS  Povey  Llfiht.  Florida,  Eollt  BUtlcm  361 

Off  Foiray  Light,  Florida,  Eotli  atstion  373 

Off  Fow<y  Light,  Florida,  £»Ii«Bi»tlon375. . ... 

CBMar'9  Cre«k,  Florida,  Bil^  SlalLoaJTB 

Off  ttoggMl  Key,  Florida,  full  Station  3«e 

Off  Wettem  Dry  Roclu,  Florida,  Botli  Blatlon 

310. 
Off  WMWD  Dry  Rooks,  Florida,  SoUt  SUUon 


Off  Cape  Ban  blaa,  Florida,  V.  B.  B.  F.  Station 

ZMO. 
OO  Babla  Hooda,  Cuba,  V.  B.  C.  B.  Station  30.,. 

Off  Bubadoa,  fitetbr 

Barbad(ia,B.t7. 1,  station 

Barbados,  off  Pslirao  laltud,  S,  V.  I.  Station  Si. . 
Off  Faraaudlui,  Florida,  U.  S.  B.  F.  Station  MSS. 
Off  L4iarMto,  Bart«d09, 8.  V.  I.  ETped.  Station 
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Subgenua  FUSTIARIA  Stoliczka,  1868. 

1888.  Ptutiaria  Stouczka,  Mem.    Geol.  Survey  of  India,  Cretaceous  f^una  of 
Southern  India,  vol.  2,  p.  439. 

Shell  either  polished  smooth  and  sculptureless  or  with  encircling 
grooves,  having  a  round  section.  The  apical  orific«  is  round  or  ovate 
and  has  a  very  loi^,  straight  linear  cleft  on  the  convex  side. 

The  subgenus  includes  but  few  recent  forms,  and  but  one  species 
in  the  faunal  areas  here  considered.  The  important  feature  of  the 
subgenus  is  the  very  long  apical  cleft.  It  represents  the  extreme  of 
the  apical  characters  referred  to  as  an  "apical  slit." 

DENTALIUM  (VUSTUKU)  STENOSCHIZUM  PtUvr  ud  Shuy. 

Plate  16,  figs.  S,  9. 

■  18B0,  DmeoHumfj-aTwIucWumSowBRBY.Thes.  Conch., vol.3,  p,  98,  pl.225,fig.  47 

(not  of  DeehayM,  1821). 
1S72.  Denlalium  tranilueidem  Sowbrby,  Reeve's  Conch.  Icon.,  vol.  13,  pi.  6, 

fig.  39. 
1897.  Dentalium   (Futtiaria)   ttmotclimim  PiLSBRr  and   Sharp,   Tryon's  Man. 

Conch.,  vol.  17,  p.  129,  pi.  19,  figa.  10-15. 
1901.  Dentalium  {Fiatiaria)  itenoscAuum,  Dall  and  Suifoom,  Bull.  U.  S.  Fish 

Comm.  for  1900,  vol.  1,  p.  457. 

The  shell  is  rather  strongly  curved,  having  the  maximum  curvature 
in  the  posterior  portion;  it  is  regularly  and  rapidly  increasing  in 
diameter.  The  section  is  round;  the  shell  is  thin  throughout,  and 
almost  fragile  at  the  oral  aperture.  It  is  white,  with  a  polished, 
smooth  shining  surface,  transparent  at  the  aperture  and  translucent 
elsewhere,  and  is  wholly  sculptureless.  It  possesses  an  extremely 
long  and  narrow  apical  slit,  which  in  some  specimens  is  quite  one- 
fourth  the  entire  length  of  the  shell.  This  long  cleft  is  on  the  convex 
side.    Measurements  are: 

Length,  35  mm.;  diameter,  3,4  mm.  (Pibbiy). 

Length,  26  mm.;  diameter,  2.75  mm.;  arc,  1.75  (Porto  Rico). 

This  is  the  only  species  of  this  group  so  far  recorded  from  the  west- 
ern Atlantic. 

The  museum  lots  are;  One  specimen,  Cat.  No.  161577,  U.S.N31., 
from  Mayaguez  Harbor,  Porto  Rico,  U.  S.  B.  F. ;  one  specimen,  Cat. 
No.  314837,  U.S.N.M.,  collected  by  the  State  University  of  Iowa 
Expedition  at  their  station  88,  off  the  Lazaretto,  Barbados,  in  about 
100  fathoms;  two  specimens,  Cat.  No.  314838,  U.S.N.M.,  collected 
by  the  State  University  of  Iowa  Expedition  at  their  station  10,  in  100 
fathoms,  off  Pelican  Island,  Barbados;  one  specimen,  Cat.  No, 
314907,  U.S.N.M.,  dredged  at  Eolis  Station  317,  off  the  Western  Dr>- 
Rocks,  Florida,  in  1 1 0  fathoms. 
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FamUy  SIPHONODENTALIIDAE. 

(For  diagnosis  eee  p.  10.) 
G«mu  ENTAUNA  HotUemmto,  1872. 
lEt72.  EnUUiiia  Mohtbrob&to,  Notizie  intomo  alle  Goactiiglie  Fossile  di  Mont« 
Pellegrino  e  Ficarazzi,  p.  27. 

Tlie  shell,  as  in  Denialium,  is  largest  at  the  aperture,  tapering  r^^- 
larlj  to  the  apex;  it  is  strongly  ribbed  with  the  apex  either  of  angular 
or  of  round  section.  The  foot  of  the  animal  expands  into  a  disk, 
with  digitate  periphery,  and  has  a  median  process  or  filament. 

There  are  but  two  species  of  this  genus  thus  far  known  from  the 
western  Atlantic. 

KST  TO  TBB  SPBCIBS  OP  TBB  OBNDB  'BNTALINA. 

Shell  tour  aided , quaJrata,  page  88. 

Shell  five  sided pUilanu>da,  page  87, 

ENTAUKA  FLATAHODE8  WUhb. 

Plate  15,  figa.  1,  4,  5,  7. 
lS7t>.  Siphodealalium  plalamode$  Watson,  Jount.  Linn.  8oc.  London,  vol.  14,  p. 

519. 
1885.  Siphodentalium  platamodti  Watbon,  Challenger  report  (Scapbopoda),  p.  13, 

pi.  2,  fig.  4. 
1889.  DmUdwrn  plabmodei,  Dau.,  Bull.  37,  U.  S.  Nat.  Hus.,  p.  76. 
18»7.  Entalina  platamoda,  Pn«BRT  and  Searp,  Tryon's  Man.  Conch.,  vol.  17, 

p.  133,  pi.  23,  figi.  3-5. 
1903.  Dtntalium  platamodet.  Ball,  Bull.  37,  U.  S.  Nat.  Mue.,  p.  76. 
Ilie  shell  is  small,  finely  tapered,  strongly  curred,  especially  near 
apex,  five  sided,  but  with  four  more  prominent  angles,  forming  roughly 
a  square;  the  concave  side  is  divided  into  two  spaces  by  the  fifth  more 
obtuse  angle.  The  extreme  end  of  the  apex  is  round,  thin  but  solid. 
Thie  color  of  the  National  Museum  specimens  is  white,  translucent,  but 
the  surface  is  not  highly  polished.  A  riblet  following  closely  along  each 
of  the  four  prominent  angles  seemingly  doubles  these  comer  angles. 
A  few  longitudinal  striae  appear  close  to  the  angles,  but  none  occupy 
the  central  portions  of  the  flat  spaces  between,  leaving  them  per- 
fectly smooth,  save  for  some  microscopic  growth  lines.  The  concave 
space  bisected  by  a  primary  obtuse  angle  referred  to  as  less  prominent 
Uian  the  other  four  tends  to  carry  more  of  the  lon^tudinal  striae  than 
do  the  other  interangle  spaces.  No  apical  notch  is  present.  Meas- 
oremente  ore: 

Length,  0.47  inch;  diameter,  0.049  inch  (type)  (11.94  nun.  by  1.27 
mm.). 

Length,  10.5  mm.;  diameter,  1.25  mm.;  arc,  1.76  (Rebecca 
Shoals). 
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'Diere  seems  to  be  no  question  as  to  the  identity  of  the  National 
Museum  specimens  with  Watson's  species  as  described  from  off  Cule- 
bra  Island,  West  Indies,  in  390  fathoms. 

In  the  museum  collection  are  two  lots:  One  specimeo,  Cat.  No. 
94294,  U.S.N.M.,  collected  by  Commander  Rush,  United  States  Navy, 
off  Kebecca  Shoals,  Florida,  in  430  fathoms,  bottom  of  coral  mud; 
three  specimens.  Cat.  No.  108163,  U.S.N.M.,  dredged  by  the  j4Z6a(ro8« 
at  U.  S.  B.  F.  Station  2668,  off  Fernandina,  Florida,  in  294  fathoms, 
bottom  of  sand  and  temperature  46.3"  F. 

BNTAUNA  QUADRATA.  M«  indM. 

Plate  15,  figs.  2,  3.  6,  10. 

The  shell  is  small,  thin  but  solid,  strongly  curved,  especially  oear 
the  apex.  The  tip  is  quadrate,  the  entire  shell  preserving  a  quadrate 
section  throughout;  the  flat  surface  of  the  convex  side  is  the  smallest, 
that  of  the  concave  side  the  largest,  and  the  two  lateral  spaces  are 
aboutequal.  The  color  is  hyaline  white;  translucent;  the  surface  is 
not  brightly  poUshed.  In  the  tip  portion  the  four  flat  spaces  between 
the  angles  are  smooth  but  soon  t^ke  on  six  to  eight  thread-like  longi- 
tudinal secondary  riblets  persisting  to  the  end,  the  primaries  remain- 
ing always  as  definite  corners  or  angles  rather  than  ribs.  No  apical 
features  are  present. 

The  type,  Cat.  No.  95354,  U.S.N.M.,  measures— length,  12  mm.; 
diameter,  1.1  nun.;  arc,  1.75;  and  was  dredged  by  the  Blalce  at  the 
United  States  Coast  Survey  Station  24S  off  Grenada,  in  159  fathoms, 
bottom  of  fine  gray  ooze,  temperature  53.5°  F. 

The  difference  between  this  and  Ejiialina  platamodes  seems  well 
defined  in  the  few  specimens  at  my  command,  but  it  is  quite  possible 
that  a  series  of  many  specimens  would  unite  the  two. 

Both  this  and  E.  platamodes  are  evidently  species  of  the  Antillean 
island  slope  zone  and  probably  occupy  as  well  a  still  deeper  range. 

Geniu  StPHONODENTAUUM  San,  1869. 

1850.  SiphonoikiUalium  Sars,  Forh.Videnekabe-Selakftbet  i ChriMiaoia,  Aar  1858, 
p.  52. 

The  shell  is  arcuate,  slightly  tapering,  the  largest  diameter  being 
at  the  aperture;  circular,  or  nearly  so,  in  section;  smooth,  with  a 
rather  lar^e  apex,  which  may  be  either  simple  or  slit  into  lobes. 
The  foot  of  the  animal  is  capable  of  expanding  into  a  terminal  disk. 

The  subgenera  indicated  are: 

Siphonodentalium,  characterized  by  the  apex  being  slit  into  lobes 
or  teeth;  and 

PidseUum,  which  has  a  simple  apex,  unmodified  by  lobes  or  teeth. 

The  genus  includes  a  few  species  of  cold  water  distribution,  which, 
for  the  most  part,  live  upon  the  lower  continental  shelf  or  the  ocean 
floor. 
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KBT   TO   THB   BPKCIBfl    Of  THK   BUBQENUB    BIPHONOOEHTAUDH. 


Shell  smooth. 

Apex  Bbbed lobatum,  page  811. 

Apex2kib«d. 

LeMeleiiderBbel](6.Siiuti.  by  1.23  mm.) tyltJium,  page  91. 

Mi>realen(ler8bell(7  mm.  byO.Smm.) uerriUt,  pageSl. 

Shell  not  amooth Uriatinum,  page  BO. 

BIPHONODKNTAUUH  {SIPHONODENTAUUM)  LOBATUM  Bnttki. 

PUteie,  figs.  1,9. 

1851.  Denbdium  vitreum  Sars,  Ky.  M^.  f.  Naturviden.,  vol.  8,  p.  178  (not  of 

GmeliD,  ITSS). 
iseo.  DenlaUumlobalumSowKRBY.Thea.  Coach.,  vol.  3,  p.  100,  pl.  3,  fig.  44. 
I860.  Denlalium  lobalam  Sowehbi,  Reeve,  Conch.  Icon.,  vol.  18,  pl.  5,  fig.  3i. 
1880.   Sipkonodmlalium  vitreum,  Vkrbiu.,  Ptoc.  U.  S.  Nat.  Mub.,  vol.  3,  p.  3B4. 
1S82.  Siphonodenlalium  mtroim,  VesRiLt,  Tntne,  Conn.  Acad.  Arts  and  Sd.,  vol. 

5,  pt.  2,  p.  567. 

1896.  Dentalium  lobatum,  Clebsin,  Conchylien  Cob.,  vol.  6,  pt.  5,  p.  IS,  pl.  4, 

fig- 6. 

1897.  SiphanodmltUium  tobatum,  Pilbbrt  and  Shabp,  Tryon'e  Man.  Condi.,  vol. 

17,  p.  136,  pl.  23,  figs.  8  to  21. 
1901.  Siphonodentalium  lobatum,  Whttbaveb,  Cat.  Har.  Invert,  Canada,  p.  153. 
1915.  Siphonodenlalium  lobalxim,  Johnson,  Occ.  Papers  BoeUrn  Soc.  Nat.  Hitt., 

vol.  7,  No.  13,  p.  83. 

An  extensive  European  bibliography  is  omitted. 

The  shell  is  short,  thin  but  solid,  and  so  rapidly  increasing  in  diam- 
eter as  to  give  to  it  a  "stumpy"  appearance.  It  is  regularly,  deeply 
curved,  with  a  rather  large  apex.  The  anterior  aperture  is  oblique 
and  shell  section  round.  The  color  is  of  a  milky  white,  the  shell 
being  of  vitreous  texture,  translucent,  and  sometimes  quite  trans- 
parent. The  surface  is  smooth  and  sometimes  highly  polished.  It 
is  without  sculpture.  The  apical  characters  consist  of  six  lobes,  a 
aubtriangular  one  on  each  side,  with  two  on  the  convex,  and  two 
short  ones  on  the  concave  side.  These  apical  features,  however,  are 
rarely  well  preserved  on  account  of  the  fragile  nature  of  the  lobes. 

lleasurements  are: 

Length,  16  mm.;  diameter,  2.7  mm.;  arc,  1.8  (Kimnark). 

Length,  17  mm.;  diameter,  2.5  mm.;  arc,  2.    Gulf  of  St.  Lawrence. 

Length,  Id  mm.;  diameter,  3  mm.;  arc,  2.     Lofoten. 

This  is  a  deep  cold  water  species  of  the  northern  Atlantic  and  Arctic 
Oceans. 

A  critical  comparison  of  American  specimens  with  lots  in  the  Jef- 
freys collection  leaves  no  room  for  doubt  as  to  their  specific  identity. 
Three  lota  from  oft  Marthas  Vineyard  in  100  to  384  fathoms,  and 
from  off  Cape  Hatteras  in  516  fathoms,  are  smaller  than  the  dimen- 
aon  above  given.     As  they  are  but  fragments  I  have  not  separated 
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them  from  the  general  series.     It  is  probably  a  very  widely  distrib- 
uted species  on  the  ocean  floor. 
The  followiag  are  west  Atlantic  records  in  the  museum  collection: 


OulIolBt.  LswTumfWbltmTea) 

OuKoIU&Uu.U.  B.  B.  F,  BtMloDiaB 

Oft  Marthas  V^nerud,  IT.  8.  B.  F.  Station  M9. . 
OS  M&tthu  Vineyard,  U.  S.  B.P.SUlloo22l3. 
Off  C»p«  Hattoras,  U.  B.  B,  y,  Bt»llon  WIO.. . 

OirNB»Jersey,U.  a.  B.F.  Station MIO 

OftNmntuckat.U.S.B.F.  Station  2570 


3StbBi.,a.ni.,aa.i: 

1925Imi'.,  gv.  IB.,M.B'. 
1S13  tmi.,  jQob.  oi.,3S.8*. 


SIPHONODENTALIUM  (StPHONODENTALKmn)  8TUAT1NUM,  bm  JudM. 

Plate  16,  fig.  3,  8. 

A  lot  of  10  specimens,  noqe  of  which  are  in  good  condition,  from  off 
Feraandina  in  294  fathoms,  are  not  referable  to  any  known  Scaphopod 
species.  Although  none  of  these  preserve  the  apical  features  in 
sufficient  deflniteaess  to  establish  their  positive  reference  to  Siph- 
ojioientalium,  yet  the  general  facies  of  the  shells  seem  clearly  to 
place  them  within  that  group.  An  objection  lies  in  the  fact  that 
these  shells  are  not  wholly  sculptureless,  but  even  this  fact  might 
not  constitute  a  bar,  as  so  few  species  of  this  genus  are  known. 
Doctor  Watson  included  the  sculptured  SiphonodeTitalium  eboracenge 
under  this  genus,  and  his  dictum  was  approved  by  Pilsbiy  and  Sharp 
in  their  monc^raph.'  It  seems  best  for  the  present  to  include  this 
species  here,  and  should  new  and  better  material  come  to  hand  and 
make  more  positive  this  classification,  the  original  description  of  Sars's 
genus  can  be  amended  to  include  sculptured  forms.  I  feel  quite 
sure  this  will  ultimately  be  necessary. 

The  shell  is  moderately  to  strongly  and  irregularly  curved,  short, 
of  rather  quickly  increasing  diameter,  and  with  a  relatively  large 
apical  opening.  The  cylinder  has  not  the  regularity  of  increase 
usual  in  Dentdlium,  but  in  certain  sections  of  the  shell  it  appears 
to  be  slightly  swollen.  It  is  thin  hut  not  fragile,  translucent  and 
white  in  color,  the  surface  having  an  oily  rather  than  a  polished 
appearance.  About  60  very  minute  longitudinal  striae,  banning 
at  the  apex  and  continuing  with  lesser  distinctness  to  the  senile  por- 
tion of  the  shell,  are  a  pecuhar  feature.  These  striae  can  hardly  be 
seen  without  the  aid  of  a  strong  lens.  Any  apical  features,  if  present, 
are  not  revealed  by  National  Museum  specimens.  The  ragged 
edges  of  the  apices  may  indicate  a  series  of  lobes  or  slits. 

The  type.  Cat.  No.  108166,  U.S.N.M.,  measures— length,  7  mm.; 
diameter,  I  mm.-  It  was  dredged  by  the  Alhairosa  at  U.  S.  B.  F, 
Station  2668,  off  Fernandina,  Florida,  in  294  fathoms,  bottom  of    ■ 

1  Uanusl  of  Conchology,  vol.  IT,  p.  140. 
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gny  a&od  and  dead  coral,  temperature  46.3"  F.     It  is  from  a  lot  (f  10 


SIPHONODENTALnni  (8IPHONODBNTALIUM)  TrTTmiM  WaMM. 

Plate  16,  fig.  &. 
1879.  Sip/ionodaiialium  tytthum  Watbon,  Jouni.  Linn.   Soc.  London,  vol.   14, 

p.  620. 
1SS6.  Siplumodmlalivm  (y't^'n  Watson,  Challenger  Rept.  (Scaphopoda)  p.  14, 

pi.  2,  fig.  5. 
1897.  SiphoTuxientaliwn  tsUhvm.  Pilsbbt  and  Sharf,  Tryon'a  Man.  Conch.,  vol. 

17.  p.  137.  pi.  23,  fig.  2. 

l^e  shell  is  thin,  very  short,  very  rapidly  broadening,  and  strongly 
carved.  The  color  is  white,  glossy,  but  not  brilliant;  translucent, 
but  opaque  when  dead.  It  is  scxilptureless  save  for  faint  growth 
lines.     The  apex  has  two  lateral  clefts. 

The  type  measures — length,  5.5  nun.;  diameter,  1.23  mm.  It 
vas  taken  north  of  Culebra  Island  in  390  fathoms  by  the  Challenger 
St  Station  No.  24. 

There  are  no  examples  in  the  museum  collection,  nor  have  I  seen 
speoimeos  of  this  species. 

SIFHONODBNTALIUM  (SIPHONODENTALnJH),  ipedHT 

A  single  imperfect  specimen  in  the  National  Museum  collection 
of  ft  large  species  of  Siphonodentaiium,  suggesting  but  not  referable 
to  S.  lobatum,  I  leave  unnamed  in  the  hope  that  better  material 
may  some  time  be  received  that  will  furnish  a  positive  diagnosis. 
It  is  Cat.  No.  161674,  U.S.N.M.,  from  Mayaguez  Harbor,  Porto 
Rico,  in  25  fathoms,  taken  at  the  U.  S.  B.  F.  Station  6062. 

StPHONODENTALIUM  (SVHONODBNTALIUM)  TBBfULLL  Mw  ipMlM. 

Plate  16,  figs.  2,  7. 

A  few  lots  of  Scaphopods  in  the  museum  collection  labeled  by 
Professor  Verrill  "8.  teres  Jeffreys  var.,"  upon  careful  comparison  with 
Jeffrej^'s  specimens  of  that  species  from  the  eastern  Atlantic,  col- 
lected by  die  Porcupine,  prove  to  be  distinct.  The  following  is  a 
diagnosis  of  the  American  species: 

The  shell  is  very  small,  thin,  slender,  slightly  but  evenly  curved 
aod  somewhat  laterally  compressed,  giving  to  it  an  oval  section; 
the  aperture  is  oblique.  The  apical  diameter  is  very  small.  The 
color  is  white,  translucent,  becoming  milky  opaque  in  the  anterior 
portion;  the  surface  has  an  oily  appearance  and  is  not  polished. 
It  is  entirely  sculptureless.  The  apical  characters  consist  of  two 
projectiilg  lateral  lobes,  separated  by  deep  cuts  or  slits  on  the  con- 
cave and  convex  sides. 

'  The  type,  Cat.  No.  314844,  U.S.N.M.,  measures— length,  7  mm.; 
(iiameter,  8  mm.;  arc,  2.     It  was  dredged  by  the  Albatroea  at  the 
157582*— 20 7 
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U.  S-  Bureau  of  Fisheries  Station  2710,  off  Nantucket,  in  984  fatii- 
oms,  bottom  of  green  mud. 

In  the  Transactions  of  the  Connecticut  Academy  of  Sciences 
(vol.  6,  pt.  1,  p.  218)  Professor  Verrill  refers  to  Siphonodentaiium  teres 
Jeffreys,  three  lots  taken  by  the  Alhatroaa  at  U.  S.  Bureau  of  Fish- 
eriea  Station  2072  in  858  fathoms,  at  Station  2084  in  1,290  fathoms, 
and  at  Station  2115  in  843  fathoms.  All  these  stations  are  off  Nan- 
tucket.    I  have  not  seen  these  specimens. 

The  apicf^  features  of  this,  as  well  as  of  most  of  these  small  Siphono- 
dentalia,  are  often  obUterated  by  the  destruction  of  the  very  fragile 
lobes,  leaving  only  a  ragged  apical  orifice,  which  shows  only  traces 
of  one  or  both  fissures,  or  perhaps  leaves  but  a  simple  round  opeoing 
where  both  lobes  are  evenly  broken  off.  I  have  selected  a  specimen 
for  the  type  other  than  that  used  by  Professor  Verrill  to  illustrate 
his  "var.  of  teres,"  as  it  is  a  perfect  specimen  received  since  he  iden- 
tified the  Bureau  of  Fisheries  material. 

The  following  table  gives  the  lots  in  the  museum  collection: 


Num- 
b«r  ol 

ES; 

SS;a. 

Locality. 

Remarks. 

S23a* 

is 

78M4 

M4  hng.,  gr.  m. 

nil., 

7051nis,,'p,"m°^.  ■ 
BMIms.,gr.m. 

M  rthB-aVineyard,  U.S.  B.F.  Station  2M3.... 

O    (ieorgesBsAli,  U.S.  B.F.  Station  2531 

0  B^lwBSd*\j,a.B.F.stItki™z«3.::::: 

f 

0    OeorgtsBank.  U.S.  B.F.  station  2531 

The  rather  fragmentary  character  of  the  specimens  at  my  disposal 
and  the  likelihood  of  obliteration  of  their  apical  features,  if  they  ever 
possessed  any,  leave  me  doubtful  as  to  the  true  subgeneric  position 
of  the  two  following  species  here  placed  under  PuheUum.  It  is  also 
possible  that  Siphonodentaiium  ocdd-entale  and  S.  verriUi  will  prove 
to  be  identical  when  better  material  is  at  hand  for  critical  study, 
S.  bvshi  is  clearly  separable  from  the  two  just  mentioned,  but  it  may 
be  entitled  to  no  more  than  subspecific  rank  under  any  one  of  several 
northeastern  Atlantic  species  referred  to  by  Professor  Verrill  as,  in 
his  belief,  conspecific  with  species  from  our  side  of  the  ocean. 

Sul^nufl  PULSELLUM  StoUczka,  1868. 
1868,  Pubellam  Stoliczka,  Cret.  Fauna  of  S.  India,  vol.  2,  p.  441. 
This  subgenus  includes  the  SipTumodentnlia  that  have  a  simple 
apical  orifice — that  is,  unmodified  by  lobes  or  slits. 
Type. — Siphonodevtalium  lofoterwe  Sars. 


by  Google 


EAST  AMERICAN  SOAFHOPOD  M0LLUSK8.  9S 

On  account  of  the  fragility  of  these  apical  features  in  amall  delicate 
shells  it  is  often  difficult  to  assign  any  species  positively  to  this  group. 

KBT  TO  THE  BFECIEB  OF  THE  BUBOBNUS  FULSBLLUH. 

Shell  nther  strongly  curved,  length  5  mm 6u«Ai,  page  94. 

Shell  slightly  curved,  length  3.15  mm ocddentalt,  page  93. 

8IPHONODBNTAI.IUM  (FUL8BLLUM)  OCCIDBNTALB.  new  ip«lH. 

Plal«  16,  fig.  4. 
1880.  Siphomtalu  lofotmtit,  Vbrrill,  Amer.  Joum.  Sci.,  vol.  20,  p.  392  (not  of 

Sare,  1864). 
1880.  SiphomUdU  hfoUnuw,  Vbrrill,  Proc.  U.  S.  Nat.  Miu.,  vol.  3,  p.  39&  (not 

o(  San). 
1882.  5ipAo«ntaIu  lo/oterutf,  Vbrrill,  Trans.  Conn.  .\cad.  of  ArtsandSci.,  vol.  6, 

pt.  2,  p.  55S  (not  of  Sara). 
1884.  Siphoenlali»  h/oUruu,  Bush,  Report  of  Com.  of  Fish  and  Fisheries  for  1883, 

vol.  17,  p.  717  (not  of  Sare). 
1897.  Siphonodenlalium  (PuUellum)  lo/oUnte,  Pilbbry  and  Sharp,  Tryon'B  Man. 

Conch.,  vol.  17,  p.  138,  in  part  and  omitting  all  figuree. 
1915.  SifAonodentalium  {PuUeUxim)  lo/otenie,  Johnson,  Occ.  Papers  Boston  Sac. 

NaL  Hist.,  vol.  7,  No.  13,  p.  84  (notof  Sara). 

The  shell  ia  very  small,  thin,  fragile,  slightly  curved,  moderately 
tapering,  with  a  relatively  large  apex,  round  section,  and  oblique 
aperture.  In  color  it  is  a  translucent  white,  with  milky  white  bands  or 
growth  rings,  and  some  opaque  patches.  It  has  no  sculpture  nor 
apical  notch  nor  lobes. 

The  type.  Cat.  No.  38702,  U.S.N.M.,. measures— ler^th,  3.15  nun.; 
diameter,  0.5  mm.  It  was  taken  at  the  U.  S.  Biu-eau  of  Fisheries 
Station  871  off  Marthas  Vineyard  in  86  fathoms. 

Critical  comparison  of  many  of  our  western  Atlantic  species  with 
actual  types  or  authors'  specimens  of  European  species  (hitherto 
coDsidered  conspecific  with  them),  has  led  me  to  separate  them  at 
least  subspecifically.  I  feel,  therefore,  that  it  requires  substantial 
evidence  to  establish  the  specific,  or  especially  a  subspecific,  identity 
of  mollusks  from  the  two  sides  of  the  Atlantic.  These  tiny,  fragile 
little  shells,  almost  featureless  and  usually  broken  and  fragmentary, 
can  not  furnish  this  evidence.  Were  a  larger  proportion  of  the  spe- 
cies of  the  two  faunas  really  identical  I  would  then  consider  the  burden 
of  proof  to  be  upon  the  one  who  would  separate  rather  than  upon  him 
who  seeks  to  unite  them.  The  museum  records  given  below  indicate 
this  to  be  a  species  of  the  lower  continental  slope  and  of  northern 
range: 


Rdh- 

Ctt.  No, 
U.B.N.1I. 

LoCBllly. 

Remarkj. 

S2 

WIms 
SMtms 

is. 

•es 
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BIPHONODBNTALIUM  (FULSBLLUM)  BUSm,  ihw  qbcIm. 

PUt«  16,  fig.  6. 
1880.  Siphoent^lis  affinis,  Vbbrill,  Proc.  U.  S.  Nat.  Mua.,  vol.  3,  p.  395.  (not  of 

Sws). 
1SS2.  5ipAoenf(iIuaj^nu,VBRBiLL,TranB.  Conn.  Acad.  Artssnd  Sci.,  vol.  5,  pt.  2, 

p.  558,  pi.  42  fig.  20  (a)  (b)  (not  ot  Sara). 
1884.  SipkotntalU  qffini*,  Vbrrill,  Keport  Com.  of  Fieh  and  Fiaheriee  for  1883, 

p.  673,  in  p&rt. 
1884.  Siphomialit  affinii.  Bush  Report  Com.  of  Pish  and  Fisheriee  for  1883,  p.  717, 

1897.  Siphonodentalium  {Pultellum)  affine,  Pilsbrt  and  Sharp,  Tryon's  Man. 
Conch.,  vol.  17,  p.  140. 

The  shell  is  fairly  strongly  curved,  regularly  tapering,  thin,  fragile, 
with  a  large  posterior  aperture  and  round  section.  It  is  translucent, 
white,  smooth  but  not  shining.  No  sculpture  is  present,  nor  are  there 
any  apical  features  to  be  observed  in  museum  specimens.  Professor 
Verrill  indicated  "one  slight  notch." 

The  type,  Cat.  No.  76723,  U.S.N.M.,  measures— length,  5mm,;  di- 
ameter, 0.75  mm.;  arc,  0.15.  It  was  dredged  by  the  Albatross  at 
U.  S.  Bxu^au  of  Fisheries  Station  2710  in  984  fathoms,  bottom  of 
green  mud. 

This  differs  from  Siphonodentalium  teres  in  its  greater  degree  of  curv- 
ature and  the  rate  of  increase  in  diameter.  It  ia  larger  than  S.  lofo- 
tense,  atouter  than  S.  affi/ne,  and  is  very  much  larger  and  more  curved 
than  ia  S.  occidentale. 

As  to  the  generally  accepted  identity  of  this  with  S.  ajftne  Sars,  see 
remarks  under  last  species  (S.  ocddentale) . 

There  are  12  lots  in  the  museum  collection,  all  dredged  at  Bureau 
of  Fisheries  stations  off  Marthas  Vineyard,  Georges  Bank,  Delaware, 
and  Hatteras,  in  from  319  to  1,290  fathoms.  It  is  a  northern  cold 
water  species,  of  a  depth  zone  ranging  from  the  lower  continental 
slope  to  the  ocean  Boor. 

The  following  are  the  museum  lota: 


Num. 

S! 

Cat.  No. 

Locality. 

Remarks. 

38071 

CO  Georges  Bank  U  S  F  C  8l«Uona)7B 
Ofl'2toi:«is\lnejBrd  U  8  F  C  ststlonSM 

'"£'"■■.','■"■". 

OlTUuthBa  Vineyard  U  S  F  C  bMioaibH 

S2313 

OR  HerthM  MnnvBid  U  S  F  C  Station  ZSM 

jSSjiSid'i. 

03  Marthas  \lnB)Brd  TF  <;  F  C  Station  KIS 

0(I  Marthas  \  Inejard  O  S  F  C  "Wlion  SI 

Tmtms.^^ji'.'gc.'m.!. 

seam 

78395 

on  Bl«k"wlnd  ™  ^  F  C  atation"^? 

S,^:^^..^^^ 

Off  Delaware  U   b  F  C  8[ation2233 

OdNewIer-Bi    T  S  F  C  Slatlona710 

3S71S 

Off  Cape  Hatteras  U  8  F  C  Station  21 10 

"•'"■''•■■''■"'■ 
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Genns  CADULUS  PUllppI,  1844. 
1S44.  Oadidu*  Phiuppi,  Enum.  Holl.  Sidl.,  vol.  2,  p.  209. 
Small,  white,  scutpturelesa  Scaphopods,  which  are  more  or  less  arcu- 
ate, generally  swollen,  or  with  an  inflated  bulging  area  in  the  middle 
portion  of  the  ahell  or  near  the  anterior  aperture;  the  aperture  is  more 
or  less  contracted  and  usually  very  oblique.  The  apical  aperture  is 
proportionately  quite  lai^e  as  compared  with  that  of  Dentalium;  it  is 
either  simple  or  cut  by  two  or  four  slits.  Section  round  or  flattened. 
Occasionally  an  internal  circular  rib  is  developed  just  within  the  api- 
cal orifice. 

The  genus  is  somewhat  artificially  divided  into  four  subgenera  as 
follows : 

1.  Apex  witi  2  deepslita Ditchidu. 

2.  Apex  with  4  deep  aliu Polytchides,  page  96. 

3.  Apex  with  2  or  4  very  ebal low,  bioad  slits.... Platyitiadtg,  page  104. 

4.  Apex  siiople  (unslit). 

(a)  Obese,  dorsal,  and  ventral  arcs  both  convex Cadulut,  page  141. 

(b)  Slender,  one  arc  convex,  (be  other  more  or  lees  concave. .  .Gadila,  page  130. 

Species  showing  extreme  characters  are  clearly  and  easily  referred  to 
a  subgenus, 'but  there  are  species  that  could  he  placed  in  more  than  one. 
The  apical  features,  when  normally  present,  are  not  infrequently 
broken  or  worn  away  in  poor  or  senile  specimens. 

The  genus  is  represented  in  east  American  Atlantic  waters  in  all  its 
faunal  areas  and  in  all  depths  from  near  the  tidal  zone  to  the  abyssal 
depths.  The  mollusk  lives  in  sandy  and  muddy  stations  and  often  in 
great  individual  quantity. 

As  a  rule  the  species  are  not  very  widely  distributed,  hut  certain 
exceptions  are  notable.  Cadvlus  platensw,  for  instance,  is  found  off 
the  Argentine  coast  to  Georgia,  and  is  further  extended  through  slight 
shell  differences  into  the  eastern  Atlantic,  north  to  Great  Britain, 
where,  with  relatively  slight  modification,  it  is  C.  tumidosus  Jeffreys. 
This  is  judging  only  from  the  shell  characters. 

The  amount  of  variation  in  any  one  species  is  usually  slight,  except 
in  the  bulbous  species  under  the  subgenus  Cadvlita.  Among  some  of 
these  the  degree  of  swelling  may  differ  somewhat  in  individuals,  but 
even  here  the  seemingly  great  variation  is  exaggerated  io  the  eye  by 
break^e  of  the  ends  of  the  shells  causing  the  shortened  specimens  to 
appear  more  inflated.  At  present  almost  nothing  is  known  of  the 
ecology  of  the  genus. 

In  the  descriptions  following,  color,  sculpture,  and  all  features  re- 
Uting  to  the  shell  texturo  will  be  omitted,  as  these  remain  essentially 
the  same;  i.  e.,  color  white;  sculpture  none;  texture  vitreous  and  more 
or  less  translucent  or  transparent.  In  some  cases  the  clear  vitreous 
shell  is  modified  by  circular  deposits  of  shelly  material,  causing  alter- 
nate rings  of  more  or  less  translucency.    These  are  not,  however, 
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specific  characters,  but  appear  to  be  wholly  individual  and  possibly 
pathologic.  Sculpture  is  sometimes  mentioned  by  authors,  but  al- 
most apologetically.  In  a  few  cases,  notably  in  Cadulus  acus,  the 
altomate  rings  of  more  and  less  dense  shelly  deposit  present  a  sur- 
face that  might  possibly  be  referred  to  as  sculptured,  but  it  is  not  a 
true  sculpture  in  the  sense  employed  in  descriptions  of  Dentdlium. 

The  words  "dorsal"  and  "ventral"  are  employed  in  descriptions  of 
OadiUus  to  mean  the  convex  and  the  concave  sides  or  arc  of  the  shell, 
dorsal  being  the  convex  side.  There  is,  however,  a  difference  of  opin- 
ion as  to  which  side  is  actually  dorsal  or  truly  ventral  as  in  conformity 
with  the  "back"  or  "front"  of  the  animal. 

Measurements  of  the  "arc,"  as  the  term  is  used  in  the  descriptions 
of  Dentalium,  will  be  omitted,  as  the  small  size  of  the  shell  and 
irregular  lines  of  curvature  do  not  lend  themselves  well  to  this 
feature  of  diagnosis.  The  important  specific  characters  of  the  Caduli 
are  the  slits  and  lobes  about  the  edge  of  the  apical  orifice,  referred 
to  as  "apical  characters,"  the  general  shape  of  the  shell  as  deter- 
mined by  the  position  of  the  equator  (section  of  maximum  diameter); 
the  ratio  of  length  to  breadth;  the  localized  or  general  type  of  swell- 
ing; the  compression  (either  lateral  or  dorso-ventral)  of  the  shell; 
the  obliquity  of  the  aperture;  and,  lastly,  the  size.  Thus  these  little 
colorless  shells  possess  more  characters  than  at  first  seem  possible. 
A  good  way  to  proceed  in  identifying  material  is  to  examine  first  the 
apical  characters  in  order  to  place  the  shells  in  their  proper  subgeneric 
groups.  Then  seek  among  the  figured  species  of  about  a  similar  size 
for  those  that  have  median  or  submedian  equators  or  with  equators 
more  anteriorly  placed.  These  are  the  important  points  pf  resem- 
blance to  be  first  established,  after  which  the  oval  or  round  section, 
the  small  or  large  apical  orifice,  and  the  obliquity  of  the  aperture, 
follow.  Geographic  and  temperature  ranges  are  especially  important 
and  should  be  kept  always  in  mind  when  seeking  to  determine 
material.  In  a  general  way  it  may  be  said  that  the  large  and  medium 
sized  species  fall  under  Flatyaehides,  the  small  and  slender  forms 
under  Gadila,  the  small  bulbous  species  under  Oadvlus,  while  those 
of  very  prominent  deep  apical  slits  are  PolyscMdes. 

Subgenus  POLYSCHIDES  I^lsbry  and  Sharp,  1898. 

1898.  Polyehidti  Piisbry  and  Sharp,  Tryon'a  Man.  Conch.,  vol.  17,  p.  148. 

The  shell  is  inflated  above  [anterior  to],  the  middle  or  not  much 
bulging;  the  apex  is  cut  into  a  number  of  lobes,  generally  four,  by  as 
many  slits. 

Genotype. — Cadulvs  ietrascTiistiis'WatBon.  For  enlai^ed  drawing  of 
apical  characters  of  Poh/scMdea  see  plate  17,  figure  7. 

The  chief  characters  of  the  subgenus  are  the  deep  slits  and  promi- 
nent apical  lobes.  In  all  the  species  coming  within  our  notice  these 
apical  lobes  are  four  in  number. 
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KBT  TO  TBK    SFBCIBS   OF  THB    aUBORHUg   POLTBCHIDES. 

Apical  notches  deep. 

Shell  fuaUonn,  length  5  to  6  mm tetrodon,  page  101, 

Shell  not  funform. 

Length,  7.45  mm UtnuchUttu,  page  97. 

Length,  8  to  11  mm : qiutdndetUattu  quadridentatu*,  page  99. 

Shell  slightly  compreaaed;  length,  5U)6mm..qwidrutenmu*atMmp$U4,  page  100. 
kpical  notches  leaa  deep;  length,  9  to  10  mm earoliiienn$,  page  102. 

CADULUS  (POLYSCHIDBS)  TfETKACHISniS  WataM. 

Plate  17,  fig.  1. 
1879.  Siphodentalium  tttrtutAiitwn  Wathoh,  Joura.  Linn.  Soc.  London,  vol.  14, 

p,  521. 
1885.  SiphodttUalium  tetratehittum  Watson,  Challengtr  Report  (Scaphopoda), 

p.  16,  pi.  2,  fig.  8. 
1898.  Cadulu*  {Polytchidtt)  tttraiehistut,  Pilbbry  and  Sharp,  Tryon's  Uan. 

Conch.,  vol.  17,  p.  148,  pi.  23,  fig.  1. 

The  shell  is  cylindric,  rather  evenly  curved,  convex  on  the  dorsal, 
and  concave  on  the  ventral  side,  tapering  from  about  the  middle  to 
the  apex,  and  slightly  contracted  about  the  aperture.  There  is  no 
very  decided  localized  inflation.  There  is  a  remote  suggestion  of 
evanescent  loDfritudinal  sculpture. 

The  apex  is  sUt  into  four  pointed  lobes  by  four  unequal,  irregular, 
rough-edged,  gaping  clefts,  leaving  the  lobes  one  dorsal,  one  ventral, 
and  two  lateral.  Two  narrow  callus-hke  internal  bands  are  present 
just  within  the  apex.  Measurements  are:  Length,  7.45  nun. ;  diameter, 
0.9  nun.;  anterior  aperture,  0.75  mm.;  spiral  aperture,  0.5  mm. 

The  type,  now  in  the  British  Museum,  was  taken  by  the  Challenger 
near  the  islan<l  of  Fernando  Noronha  in  25  fathoms.  The  species  is 
only  known  to  me  by  original  description,  and  there  are  no  examples 
in  the  National  Museum  collection. 

CADULUS  {TOLVSCHIDSS)  QUADBIDENTATUa  D^. 

.  Siphonodtntaliufn  quadridtntatwni  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  9, 
p.  .36. 
1885.  Oidulut  iTicwM  BvBR,  Trane.  Conn.  Acad.  Atta  and  Sci.,  vol.  6,  p.  471, 
pi.  4S,  fig.  20. 
i9.  Qidatut  guadridaUaliu  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  18,  p.  428, 

pi.  27,  fig.  5. 
i9.  Cadulu$ quadridenUUut  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  76,  pi.  27,  fig.  5. 
}9.  Caduliu  gaadridmtatut,  vat.  inritu*',  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  76, 
pi.  41,  fig.  20. 
1869.  Oadulut  gvadridertlatut  Dall,  Proc.  U:  3.  Nat.  Mus.,  vol.  12,  p.  295. 
1892.  Oadaliu  guadHdtntattu  Dall,  Trans.  Wagner  Free  Inst.  PhiU.,  vol.  3, 

p.  445. 
1898.  Caikdut  (Polytehidet)  UtrateMtlu*  qtuvbidentatm,   Pilsbrv  and   ^harp, 
Tiyon'a  Han.  Conch.,  vol.  17,  p.  149,  pi.  23,  fig.  7;  pi.  28,  figs.  1-6. 
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18S8.  Cadulu*  (Polytdiida)  tetratckiMu*  indtu*,  Pilsbrt  and  Srabp,  Tryona 

Man.  Conch.,  vol.  17,  p.  150,  pi.  25,  fig.  66. 
1903.  Caduiu)  quadndentalui  Dall,  Bull.  37,  U.  S.  Nat.  Mue.,  p.  76,  pi.  27.  fig.  5. 
1903.   Cadulia  ineifut.  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  76,  pi.  41,  fig.  20. 

The  shell  is  gr&dually  end  regularly  increasing  ip  diameter  without 
any  local  bulge  or  swelling  to  a  section  just  back  of  the  aperture, 
thence  it  slightly  contracts;  moderately  curred.  A  section  of  the 
shell  is  nearly  a  circle.  The  aperture  is  very  oblique,  oval,  with  ita 
peristome  rounded  and  smooth.  The  apex  is  cut  by  four  deep  slits, 
leaving  four  pointed  lobes;  the  longest  on  the  convex  aide  is  often 
a  little  bent  in;  the  other  three  lobes  are  one  on  the  ventral  and  two 
on  the  lateral  sides;  the  lateral  ones  are  of  subequal  length;  the 
ventral  lobe  is  wide  and  obtusely  pointed.  The  edges  of  all  these 
triangular  lobes  are  flattened  as  thoi^h  planed  off. 

Length,  10  mm.;  greater  diameter,  1.03  mm.;  anterior  aperture, 
0.8  mm.;  apical  aperture,  0.4  mm.  (type). 

Length,  8  mm.;  greater  diameter,  I.l  mm.;  anterior  aperture, 
1  mm.;  apical  aperture,  0.5  mm.  (type  of  C  indsus). 

Length,  7  mm.;  greater  diameter,  1  mm.;  anterior  aperture,  0.8 
mm.;  apical  aperture,  0.5  mm.  (C.  inciswi). 

Length,  8  mm.;  maximum  diameter,  1.10  mm.;  anterior  aperture, 
1  mm.;  apical  aperture,  0.6  mm.  (average). 

Length,  5.1  mm.;  maximum  diameter,  0,75  mm.;  anterior  aper- 
ture, .6  mm.;  apex,  ,4  mm.   (C  q.  acompsus). 

The  type  of  Cadulus  qvadridentatvs  is  in  the  Museum  of  Compara- 
tive Zoology  (Cat.  No.  7739)  and  is  from  the  west  coast  of  Florida, 
in  30  fathoms,  collected  by  Pourtales. 

The  type  of  C.  incimis,  Cat.  No.  44860,  U.S.N.M.,  was  dredged  at 
the  U.  S.  Bureau  of  Fisheries  Station  2272,  off  Cape  Hatteras,  in  15 
fathoms,  bottom  of  gray  sand. 

The  differences  to  be  noted  in  Miss  Bush's  description  of  C.  ineisua 
from  that  of  Doctor  Dall's  C.  quadndentatite  are  at  once  harmonized 
by  the  comparteon  of  many  specimens.  It  is  a  very  abundant  shal- 
low-water form  from  Cape  Hatteras  to  the  Gulf  of  Mexico,  the  Baha- 
mas, Cuba,  Yucatan,  and  probably  throughout  the  entire  Caribbean 
region.  It  is  also  recorded  from  Bermuda.  Two  poor  specimens 
from  off  Rio  de  la  Plata  in  10  fathoms  (AJiairose  Station  2765)  seem 
to  he  referable  to  this  species.  The  deepest  record  in  the  Museum 
collection  is  52  fathoms  off  Cape  Lookout,  the  least,  3  fathoms  off 
Miami,  Florida,  and  off  Cat  Cay,  Bimini  Islands. 

Filsbry  and  Sharp  united  this  species  with  Watson's  C.  tetrasehistus 
as  Doctor  Dall  had  already  suggested  in  his  original  description. 
The  ruling  is  probably  correct,  but  lacking  opportimity  actually  to 
compare  si>ecimen8  I  hesitate  to  unite  shallow-water  forms  separated 
by  so  wide  an  expanse  of  deep  sea.    It  is,  however,  a  species  of  excep- 
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tioDallj  extended  range.  In  many  old  or  worn  specimens  the  apic&l 
features  become  less  prominent,  and  consequently  the  slits  are  less 
deep.  Even  in  such  event  the  shells,  by  reason  of  other  characters, 
Deed  never  be  confused  with  other  species  of  normally  lesser  apical 
lobes  and  which  occupy  in  part  the  same  faimal  areas. 

A  small  race  of  5.5  to  6  mm.  in  length,  but  differing  in  no  other 
respect,  is  found  in  Barbados  (12  fathoms).  It  scarcely  deserves  a 
subepecific  name. 

I  have  divided  the  species  into  two  subspecies. 

CADULUS  (POLVSCmDES)  QUADRmBNTATUS  QUADRmENTATUB  Dm. 

Plate  17,  flgB.  2,  3. 
This,  the  typical  subspecies,  includes  all  forms  under  the  descrip- 
tion of  Cktdultu  gtiodridentatits  Dall,  excluding  only  a  smaller  race 
that  exhibjta  a  slight  lateral  compression  in  the  anterior  portion  of 
'  the  shell. 

The  type  is  of  C.  quadriderUatua. 

The  following  are  the  lots  in  the  museum  collection: 
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CADULUS  (POLVSGHID^  QUADKIDENTATU8  ACOIifPSUB.  Mw  laliatwin. 

Plate  17,  fig.  4. 

Several  lots  of  shallow  water  Caduli  from  Puerto  Barios,  Li-vingston, 
and  Monkey  River,  Honduras,  and  from  Belize  Harbor,  collected 
by  Schumo  and  now  in  the  collection  of  the  Philadelphia  Academy  of 
Natural  Sciences,  are  much  smaller  than  are  the  shells  of  the  typical 
subspecies  and  possess  besides  a  slight  degree  of  lateral  compression 
in  the  extreme  anterior  portion  of  the  shell.  Most  of  the  specimens 
in  these  lots  are  banded  by  irregular  rings  of  internal  callous,  but  this 
is  not  likely  a  diagnostic  character. 

The  type  measures — length,  5.1  mm.;  diameter,  75  mm.;  anterior 
aperture,  0.6  mm.;  apical  aperture,  0.4  mm.  It  is  in  the  collection  of 
the  Philadelphia  Academy  of  NaturaJ  Sciences,  Cat.  No.  76557,  from 
Monkey  River,  British  Honduras, 

The  apical  features  are  quite  normal,  though  broken  in  most  of  the 
examples  before  me.  Some  specimens  are  a  trifle  larger  than  the 
type.  This  must  not  be  confused  with  a  small  race  of  Cadidxts  qtiadri- 
dentatus  qiiadrideTttatVrS,  already  mentioned,  from  Barbados. 

It  is  a  shallow-water  form  of  the  muddy  bogs  and  probably  ranges 
along  the  entire  Central  American  Altantic  coast,  but  has  not  so  far 
been  noted  from  the  Antilles  or  the  Florida  region.  In  the  museum 
collection  is  one  lot  of  five  specimens,  Cat.  No.  314939,  U.S.N.M., 
collected  by  Schumo  at  Monkey  River,  British  Honduras,  and  pre- 
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sented  by  the  Philadelphia  Academy  of  Natural  Sciences.    These  are 
from  the  type  lot. 

CADULUS  (FOLVSCHIDES)  TETRODON  PlIibrT  ud  Shu*. 

Plate  17,  fig.  5. 
1B8S.  Caduhu  anuantus  Daix,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  43,  in  part  and 

omitting  figures. 
1897.  Cadultu  (Polytdnda)  Utro<bm  Pilbbry  and  Sharp,  Tryon'e  Man.  Conch., 

vol.  17,  p.  151,  pi.  29,  figB.  14-18. 

The  shell  is  small,  slender  and  slightly  curved;  the  convex  side  ia 
rather  evenly  arched;  the  concave  side  is  straighter,  with  a  slight 
convexity  at  a  point  about  one-third  the  total  distance  from  the 
aperture — the  section  of  maximum  caliber.  This  amounts  to  but  a 
slight  swelling,  from  which  the  shell  tapers  gradually  to  the  two  ends. 
The  aperture  is  oblique,  round  and  its  peristome  blunt  and  rounded. 
The  apex  is  cut  by  four  slits,  leaving  four  triangular  lobes,  the  one  on 
the  convex  side  being  slightly  longer  and  rounded,  the  lobe  opposite 
it  broader  and  flat-topped,  while  the  two  lateraJ  lobes  are  smaller. 
The  edges  of  all  these  lobes  are  planed  off  or  "beveled  to  an  edge." 
Measurements  are: 

Length,  5.6  mm.;  maximum  diameter,  1  mm.;  aperture,  0.6  mm.; 
apex,  0.35  to  0.43  mm. 

Length,  5  mm.;  maximum  diameter,  0.88  mm.;  aperture,  0.6  mm.; 
apex,  0.4  imn. 

The  type  is  in  the  Philadelphia  Academy  of  Sciences  collection, 
Cat.  No.  71070,  collected  off  Cape  Florida,  in  85  fathoms,  by  Comman- 
der Rush.  Topotypes,  Cat.  No.  84953,  U.S.N.M.,  were  given  the 
museum  by  Commander  Rush. 

Ill  some  of  the  specimens  an  internal  opaque  callous  ring  is  observ- 
able near  the  apex.  Tliis  is  a  smaller  and  more  fusiform  species  than 
Cadvlus  quadridenlattts  quadridenUUus,  but  stouter  than  C  q.  acomp- 
»as.     Doctor  DaU's  C.  amiantus  belongs  to  another  group. 

The  following  are  the  museum  records. 
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CADULUS  (POLTBCHIDES)  CABOLINEN8IB  Bub. 

Plato  17,  figg.  6,  7. 

>.  Cadului  earoUnentit  BoaH,  Vemll's  Article  in  Report  of  Com.  ot  Fish  and 
Fisheries  for  1883,  p.  587. 

i.  Caduiiu  earoItn«nn>  BuaH,  Tmne.  Conn.  Acad.  Arta  and  Sd.,  vol.  6,  pL  2, 
p.  471,  pi.  45,  flg.  19. 

i.  Cadulut  carolifienti*,  Dall,  Bull.  Miis.  C<»np.  Zool.,  vol.  18,  p.  430  (exclud- 
ing Old  Providencerecord). 

'.  Cadulw  carolirumis,  D&ll,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  78,  ia  part,  pi.  41, 
fig.  19. 
1898.   Cadulia    {Polyichida)   caroliiiermt,    PiLaBRT   and    Srarf,   Tryon's  Man. 
Conch.,  vol.  17,  p.  152,  pi.  25,  fig.  61;  pi.  30,  figs.  24-27. 

.  Cadulut  carolinerau,  Dall,  Bull.  37,  U.  S.  Nat  Mus.,  p.  78,  in  part,  pi.  41 , 
fig.  19. 

The  shell  is  of  medium  size,  moderately  ciirved,  with  its  greatest 
diameter  about  one-fourth  distance  from  the  anterior  aperture.  There 
is  DO  bulbous  or  local  swelling.  The  convex  side  shows  a  fairly  even 
arc,  but  flattened  and  accelerated  from  the  point  of  maximum  diam- 
eter to  the  anterior  aperture,  which  is  very  oblique,  and  with  a 
smooth  rounded  peristome.  The  concave  side  shows  an  even,  gentle 
curvature  through  its  posterior  half,  and  thence  it  is  rather  straight, 
showing  scarcely  any  convexity  in  its  outUne  at  the  point  of  greatest 
diameter.  The  apical  opening  is  very  small  and  is  modified  by  four 
shallow  slits  or  notcties,  producing  between  them  four  short  flat- 
topped  lobes,  one  dorsal,  one  ventral,  and  two  lateral.  These  apical 
features  are  often  confused  by  the  breaking,  wearing  down,  or  by 
some  injury  to  the  lobes.  The  shts  are  shallower  than  those  in  the 
other  species  already  referred  to  under  Potyschidea,  and  show  an 
intermediate  stage  between  Polyschidea  and  Platyachidea.  Measure- 
ment are: 

Ler^th,  9.S  mm.;  maximum  diameter,  1.6  mm.;  anterior  aperture. 
1  mm.;  apical  aperture,  ..'>2  by  .6  mm.  (type). 

Length,  9.7  mm.;  maximim  diameter,  1.45  mm.;  anterior  aper- 
ture, 1  mm.;  apical  aperture,  0.5  mm.  (Pilsbry). 

Length,  9.5  mm.;  maximum  diameter,  2  mm.;  anterior  aperture. 
1  mm.;  apical  aperture,  0.4  mm.  (Bush). 

The  type.  Cat.  No.  35811,  U.S.X.M.,  was  dredged  at  the  U.  S.  B. 
F.  station  2114  off  Hatteras,  in  14  fathoms,  bottom  of  mud  and 
broken  shells,  temperature  72°  F. 

This  is  a  very  abundant  species  about  the  Hatteras  region  in  shal- 
low wat«r.  Records  show  extremes  of  3  fathoms  in  Cape  Lool^out 
Bight  to  87  fathoms  off  Cape  Hatteras.  It  is  less  abundant  farther 
south. 

The  shell  is  easily  to  be  distinguished  from  Oadvlua  quadrtdentatus 
by  its  greater  inflation  and  its  shallower  apical  shts,  and  from  C. 
tetrodon  by  its  larger  size.    There  are  among  the  many  National 
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Museum  lots  shells  of  smaller  size  than  that  of  the  type,  but  the 
smallest  ol  these  are  considerably  lai^er  than  C.  tetrodon. 
The  following  are  the  museum  records. 
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Num- 
ber ot 


Off  Cape  Lookout,  North  Condins,  IT.  6.  F.  C. 
SUtfcn  »l% 

....do 

OO  Bcaiilort,  Kntli  CaroliiiB,  Siilli  Station  n.. 
Cape  Lookout,  Bight.  North  CaroUna,  EMU  Bta- 

Capa  Fear,  North  Carolina,  U.  S.  F.  C.  Blatlon 

Frying  Pan  Bhoals,  North  Carolina  (John  Ford, 

oollfiiitar). 

Off  Ulaml,  Florida,  folb  Slatkm  60 

....do 

Ulaml,  Florida,  £i>U>  station  S2 

OS  TurtiB  Harbor,  Florida,  £olte  Station  » 

Off  Ker  West,  Florida.  EOlft  Button  U 

TortuEU   [southircst  (liannel),  Florida.  Bollt 

BtattaK. 
Tortiuas  (nouthweat   channal),  Florida,  Eotit 

HMtion  33. 
00  MobUe  Bay,  Alabama,  U.  8.  B.  F.  Station 

238>. 
Cape  Ban  Bha,  Florida  (Oulf),  U.  8.  B.  F.  8la- 

Wcat  ooaM,  Florida. 


17Ims.,  gy.  a,  brk. 


PLATYSCHIDES,  aew  subgenus. 

The  sbetl  has  two  or  four  apical  slits,  which  are  broad  and  shallow, 
causing  the  resulting  lobes  between  them  to  be  low  and  wide.  The 
type  of  the  subgenus  is  Gadvltis  graniia  Verrill.  For  enlai^ed  drawing 
of  apical  characters  of  Platyschides,  see  plate  18,  figure  13. 

liiis  group  differs  from  Polysckidee  in  the  greatly  reduced  promi- 
nence of  the  apical  features.  The  slits  often  amount  to  no  more  than 
what  would  appear  to  be  chipped-out  portions  of  the  margin  of  the 
apical  orifice  and  having  between  them  small,  sometimes  pointed  but 
always  inconspicuous  lobes,  or  these  apical  slits  may  be  only  very 
small  notches.  In  a  few  species  of  this  subgenus  the  apical  features 
become  so  reduced  it  is  difficult  or  even  impossible  to  refer  them 
with  certainly  to  it.  Unfortunately,  injuries  to  the  delicate  apical 
rim  often  confuse  the  characters  or  obUterate  them  entirely,  but 
perfect  specimens  of  this  group  usually  show  clearly  enough  their 
characters.  Platyschides  occupies  a  middle  ground  between  Pdy- 
schides  and  Oadiia,  the  latter  group  having  no  modification  of  the 
simple  circular  rim  of  the  apical  orifice.  I  can  not  claim  for  PtatTf- 
schides  any  great  value  as  a  biologic  subdivision,  but  merely  as  a 
convenient  means  of  grouping  a  number  of  species  under  a  fairly 
constant  character. 

All  attempts  at  making  satisfactory  or  even  useful  keys  to  the 
species  have  been  abandoned  as  confusing  rather  than  helpful.  Even 
grouping  them  under  their  finer  specific  characters  does  not  seem  to 
be  very  successful. 

The  following  five  species  may  be  placed  side  by  side  by  reason  only 
of  their  very  large  size:  Cadulua  grandis,  C.  defkas,  C.  spectabHis, 
C.  pocidum,  and  0.  aefualis. 
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S  (PLATISCHIDEB)  OKANDIB  Tcnlll. 

Plate  17,  fig.  12. 
18S4.  Cadidw  grandii  VxRuiiJ.,  Tnme.  Coaa.  Acad,  of  Arte  and  Sci.,  vol.  6,  pt.  1, 

p.  219,  vol.  6,  pt.  2,  pi.  44,  fig.  2D. 
1898.  Cadultu  (Polyichida)  gnmdit,  Pilbbbt  and  Sharp,  Tryon's  Man.  Conch., 

vol.  16,  p.  164.  pi.  25,  fig.  66. 

The  shell  is  large,  solid,  senile  specimens  becoming  thick  and  heavy, 
moderately  curved,  the  curvature  mostly  in  the  poeterior  portion. 
The  convex  arc  is  quite  regular  to  a  point  about  one-third  distance 
(rom  the  anterior  aperture,  thence  to  the  anterior  end  the  ere  is  more 
accelerated.  The  concave  arc  is  greatest  posteriorly,  the  last  half 
of  it  being  almost  straight,  and  shows  a  very  sUght  convexity  at  the 
anterior  third  or  fourth  section,  that  being  the  point  of  maximum 
caUber.  Hie  posterior  aperture  is  large,  giving  the  shell  a  "stumpy" 
appearance,  even  though  the  swelling  at  the  anterior  third  or  fourth 
ifl  not  very  great.  The  anterior  aperture  is  broadly  elliptical  and 
oblique  and  has  its  mai^^  rounded  in  fully  adult  specimens.  There 
are  four  apical  slits,  which  are  rounded  and  shallow,  as  compared 
with  those  in  Oadvhu  qtiadrideTiiatus,  and  leave  broad  flat  lobes,  the 
widest  of  which  is  on  the  convex  side.  The  edge  of  this  lobe  is  dis- 
tinctly serrated,  but  all  apical  characters  are  usually  more  or  less 
obliterated  by  accidental  breaks.  The  lobes  are  also  somewhat 
thickened  within.  Measurements  arc: 

Length,  IS  nun.;  maximum  diameter,  3.5  mm.;  anterior  aperture, 
3  by  2.5  mm.;  apical  aperture,  1.3  mm.  (type). 

Length,  14  mm.;  maximum  diameter,  3  mm.;  anterior  aperture, 
2.3  by  2  mm.;  apical  aperture,  1.2  mm.  (U.  S.  B.  F.  Station  2217). 

The  type.  Cat.  No.  34735,  U.S.N.M.,  was  taken  at  U.  S.  B.  F. 
Station  2076,  off  Martha's  Vineyard,  in  906  fathoms,  bottom  of  blue 
mud. 

This  is  a  deep-water  species  from  off  Georges  Bank  to  Hatteras  in 
S43  to  1,467  fathoms,  and  was  dredged  by  the  Albatross  at  numerous 
stations,  as  shown  by  the  appended  table  of  lots  in  the  museum  col- 
lection. 

This  is  one  of  the  largest  of  the  species  of  Cadvlus.  Some  senile 
specimens  exhibit  a  chalky  texture  beneath  a  glazed  surface — a 
feature  already  noted  in  several  of  the  abyssal  Denialia  of  the  north 
.Atlantic.   It  is  easily  recognized  by  its  large  size  and  "stumpy"' form. 


ip«ei.    U.8.N,1I. 


OO  Martba'a  Vineyard,  V.  8.  B.  F.  Blation  3078. 

Off  Giwotu  Buk,  V.i.B.  F.  Station  2076 

OffOeorgaBuik,  U.S.  B.F.  Station  2i30 

Off  OccnesBuik,  U.S.  B.F.SUUon  2084 

OflNantuckct  Sboals,  U.S.  B.  F.  B(atlon2217... 
OffNanturkel  Shoals,  U.S.  B.  P.euiian27IO... 
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Off  NintuokM  Bbndl,  U.  S.  B.  F.  BlatUm  3917. . 
on  Nuilacket  Shoala,  U.  S.  B.  F.  Suilan  2SB1. . 
on  Uwtha'a  Vlnanud,  U.  S.  B.  F.  SUtlm  IXa 
Boutb  ol  BhKk  blmd,  U.  S.  B.  P.  Station  X»0. 
BouthorLaigIlUnd,U.  a.  B.  F.  8Iatlcn2334.. 
South  ot  Block  Island,  V.  S.  B.  F.  Sutldo  2203. 
South  ol  Block  blond,  U.  B.  B.  F.  Stsllon  X)03. 


fioulh  of  Block  tahnd,  V.  3.  B.  F.  Station  2207 . 

Off  Ddaware  Bay,  U.S.  B.F.BUIioa  2103 

100  mllea  soatbaast  Delawan  Bay,  U.  S.  B.  F. 
Bl«tl<Hi273». 

00  Delavare  Bay,  D.  S.  B.  F.  station  2231 

on  Qeorgra  Bank,  U.  B.  B.  F.  Btalloi 


}.  F.  Station 


80  miles  east  ol  Chesapeake,  U.  8 

Otr  Haiteras,  North  Cart^ioa,  V.  S,  it',  F.  Station 

Otr  Haitcrail  Noitii  Caroliaa,  ii.  S.  B.  p.  Btatioo 


Ml  ftD>„  38.1*  ST-  m.  (Ocil.i 

1,004  Ims.,  en.  m-s. 
i,SI7lms.,36-gT.o». 
an  fma.,  SS"  giob.  01. 
81S  tins,,  39'  ga.  m. 


1, 188  Ims.,  Ef.  n'  tOnn 
079  lou.,  38-  drk.  gn,  n 
038  rms.,  bu.  m. 
M3  Ims.,  30'  m.  (na.  s. 


CADULUS  (PLATVSCHIDBB]  SPBCTABtUS  V«nlB. 

Plate  17,  fig.  9. 
1885.  Cadultu  tptctabilU  Vbbhill,  Tiane.  Conn.  Acad.  Arts  and  Sd.,  vol.  6,  pt,  2, 
p.  432.  pi.  44.  fig.  19. 
89.   Cuiulus  apectabilii.  Dall,  Bull.  Mub.  Comp.  ZoOl..  vol.  IS,  p.  429,  in  part 

and  excluding  St.  Vincent  record. 
89.  Cadalii*  aptctabilu,  Dall,  Bull,  37,  U.  S.  Nat.  Mua.,  p.  76,  in  part,  pi.  46, 

fig.  19. 
98.  Cadulta  (Polt/schidea)  tpeclabitit,  Pilsbby  aod  Shasp,  Tl^on's  Man.  Conch., 
vol.  l7,  p.  153,  pi.  25,  fig.  64,  in  part,  and  omitting  St.  Vincent  leteience. 
1903.  CadiUvi  tpectabUU  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  76,  pi.  46,  fig.  19,  in 
part. 
The  shell  is  very  large,  solid,  evenly  and  moderately  curved,  with  a 
gibbous  swelling  just  back  of  a  conspicuously  constricted  very  oblique 
anterior  aperture.  The  convex  arc  is  alightly  bulged  out  at  the  point 
of  maximum  caliber,  and  thence  dips  quickly  in  a  flattened  curve  to 
the  anterior  aperture.  The  concave  arc  is  more  strongly  curved 
posteriorly;  the  second  half  of  it  is  rather  straight  and  conspicuously 
convex  at  the  equator,  from  which  point  it  slopes  suddenly  to  the 
anterior  apertiu-e.  The  swelling  is  marked  at  its  section  of  maximum 
diameter  by  an  obtuse  angle.  The  anterior  aperture  is  flattened) 
especially  on  the  dorsal  margin.  The  apical  aperture  is  relatively 
small,  alightly  flattened,  and  cut  by  four  slits,  of  which  the  two 
laterals  are  deeper  and  the  dorsal  and  ventral  ones  are  shallow  and 
inconspicuous.  This  character,  as  in  other  species  of  this  group,  is 
frequently  confused  by  injury.  Measurements  are: 

Length,  22  mm.;  maximum  diameter,  4  mm.;  anterior  aperture, 
2  mm.;  apical  aperture,  1  mm.  (type). 

Length,  21.5  mm.;  maximum  diameter,  3.4  mm.;  anterior  aperture, 
2  mm.;  apical  aperture,  1  mm.  (U.  S.  B.  F.  Station  2570). 
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The  type,  Cat.  No.  78626,  U.S.N.M.,  was  obtained  at  U.  S.  B.  F. 
Station  2711,  off  Maryland,  in  1,544  fathoms,  bottom  of  globigerina 
ooze. 

Other  lots  were  takes  by  the  Albatross  from  numerous  stations  off 
the  New  Jersey  and  Maryland  coast  in  1 ,457  to  1 ,859  fathoms. 

This  species  is  readily  distinguished  by  its  great  size  and  the  con- 
spicuous obtusely  angled  swelling  just  behind  the  constricted  aperture. 
It  belongs  to  a  group  of  very  large  Ckdidi,  including  C  poculum,  C. 
aeqvalis,  O.  grandis,  etc.  To  C.  poculum.  and  C.  dephas  it  is  closely 
related  by  reason  of  the  extreme  anterior  position  of  the  equator. 

The  following  are  the  museum  collection  lots: 


OnUarybod,  XI.  S.B.F.  station  ITll 

OITGeoma  Bank,  XT-  S.  B.  F.  Stalion  25T2 

on  a»at!Ees  Bank,  U.  a,  n.  T.  BtatlOD  2ST0 

Ofl  Nantucket,  O.  B.  B.  P.  Stalioo  27ia 

on  Nantucbel  Shoab.  V.  B.  B.  F.  StaUon  2013 . 
oa  Nantucket  Shoala,  U.  B.  B.  F.  Btatlon  3714. 
nnNantackflShaalt.  U,  8,  B.  F.  Station  3711 


i.M4Im^,  KlDb.  oi. 
sim.',  3S'  eloh.  « 


. .  Station  25m. 
100  mllM  aoatbtast  Uanba'a  Vineyard,  U.  B  P. 

F.  aiation  3HB. 
OlTUBrylaad,  U. 


l,tei  tms..  Ky-  <u-  lonn. 


'Type. 
CADULUB  (PLATIrSCHtDBS)  BLEPHAS,  new  fpKlM. 

Plate  17,  fig.  10. 
1889.  Cadulus  ipecUibilU,  Dall,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  ^29,  in  part. 
1889.  Cadutui  speetabilU,  Dall,  Bull.  37,  II.  8.  Nat.  Mus.,  p.  76,  in  part  and  not 

including  figure. 
18B8.   Oadulu*   {Polyidiida)  ipectabilU,   Pilsbrt  and   Bhasp,   Tryon'a  Man.   o( 

Conch.,  vol.  17,  p.  153,  in  part  and  not  inrludir^  figure. 
1903.  Cadulun  ipeeUibilU,  Dall,  Bull.  37,  U.  S.  Nat.  Viae.,  p.  76,  in  part  and  not 

including  figure. 

The  shell  is  very  large,  solid,  and  heavy,  rather  strongly  curved  in 
the  posterior  portion  and  with  the  section  of  greatest  diameter  imme- 
diately back  of  a  constricted  oblique  anterior  aperture,  which  is  at 
about  the  anterior  fifth  or  sixth.  The  convex  side  forms  a  regular 
arch  to  the  equator,  and  thence  a  straight  sharp  descent  to  the  ante- 
rior aperture  over  a  flattened  surface.  The  concave  line  is  more 
deeply  arched  in  the  posterior  portion  and  then  quite  straight  through- 
out the  anterior  third.  It  is  not  bulged  out  at  the  equator.  The 
equator  is  obscurely  marked  by  an  obtuse  angle.  The  anterior  aper- 
ture ia  slightly  flattened  into  a  rounded  oval  outline.  The  apical 
orifice  is  relatively  large,  round,  and  thickened  within.  The  color  is 
cream  white  or  ivory,  instead  of  the  bluish  white  usual  in  the  Caduli. 
UJ7582'- 
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The  apical  features  are  not  well  shown  on  the  unique  specimen,  but 
dorsa)  and  ventral  widely  chipped  out  notches  are  indicated.  Meas- 
urements are: 

Length,  17.5  mm,;  diameter,  2,8  by  2,5  mm.;  anterior  aperture, 
2.1  by  2  mm.;  apical  aperture,  1.4  mm. 

The  type  is  in  the  Museum  of  Comparative  Zoology,  Cambridge, 
Cat.  No.  7741,  and  was  dret^ed  by  the  Blake  at  United  States  Coast 
Survey  Station  230,  off  St.  Vincent,  West  Indies,  464  fathoms,  bottom 
of  fine  sand,  temperature  41^"  F.  There  are  no  specimens  in  the 
United  States  National  Museum. 

This  species  was  referred  by  Doctor  Dall  and  later  by  Pilsbry  and 
Sharp  to  Verrill's  Cadidua  spectatnlia.  It  is  closely  related  to  that 
species,  but  the  shell  is  smaller  and  more  curved  and  has  a  larger  apical 
orifice  and  smaller  section  at  its  equator.  The  extreme  anterior  posi- 
tion of  the  equator  makes  the  resemblance  the  more  striking.  In 
this  respect  it  also  resembles  C.  poculuTn,  but  it  has,  on  the  other  hand, 
a  much  larger  shell.  It  is  also  larger  than  C.  aegudlis,  another  of  the 
lai^  CadvZi  of  this  same  group.  The  ivory  white  color  may  be  no 
more  than  an  individual  feature,  but  if  it  proves  to  be  a  constant  one 
it  might  be  accepted  as  a  specigc  character  of  some  importance. 

CADULUS  (PI.*TySCmDBS).FOCin.UH  DaU. 

Plate  17,  fig.  S. 
1889.  Cadulxu  poculum  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  IS,  p.  429. 
1889,  Cadulus  poculum  Dall,  Bull.  37,  U.  S.  Nat.  Mua.,  p.  76. 
1898.  Cadulut  (GadUa)  poculum,  Pilsbry  and  Sharp,  Tryon's  Man.  Conch.,  vol 
17,  p.  172,  pi.  33,  figs.  56,  57. 

The  shell  is  slender  and  strongly  arcuate,  especially  in  the  posterior 
portion;  it  has  a  rather  ^bbous  swelling,  with  an  obtuse  angled 
equator,  especially  noticeable  on  the  convex  side,  at  a  point  only 
about  one-fifth  the  distance  from  its  extremely  oblique  anterior  aper- 
ture. Between  the  equator  and  the  anterior  aperture  the  shell  is  very 
conspicuously  flattened  "Hke  the  mouth  of  a  whistle."  The  convex 
side  shows  a  regular  and  rather  strong  curve  to  the  point  of  maximum 
caliber  at  the  obtusely  angled  equator,  but  thence  on  the  anterior 
aperture  along  the  flattened  compressed  surface  of  the  shell  it  describes 
a  straight  line,  even  across  the  aperture  to  the  opposite  side.  The 
concave  side  shows  a  strongly  curved  outline  throughout  its  posterior 
half,  but  a  loss  curved  one  anteriorly  with  a  point  of  slight  convexity 
at  the  swelling  just  hack  of  the  aperture.  From  the  equator  the 
shell  posteriorly  is  slightly  flattened,  slender,  and  evenly  tapering  to 
a  small  apical  orifice.  The  anterior  aperture  is  very  oblique  (quite 
45°)  and  transversely  elliptical.  The  apical  features  are  not  clearly 
shown  in  the  few  museum  specimens,  but  lateral  projections  from  the 
marpn  of  the  orifice  would  indicate  characters  similar  to  those  of 
Cadulus  pandionis;  that  is,  shallow  circular  cuts  extending  across  the 
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dorsal  and  ventral  sides  of  the  rim,  leaving  betweeD  them  pointed 
lateral  projections.     Measurements  are: 

Length,  13.2  mm.;  diameter,  2  by  2.5  mm.;  anterior  aperture,  1.75 
mm.;  apical  aperture,  0.63  mm.  (Pall). 

Length,  12.2  mm.;  diameter,  2.U  by  2.45  mm.;  anterior  aperture, 
1.2  by  1.65  mm.;  apical  aperture,  0.83  mm. 

Length,  12  mm.;  diameter,  1.90  by  2.20  mm.;  anterior  aperture, 
1.40  by  t.20mm.  (type). 

The  type.  Cat.  No.  95374,  U.  S.  N.  M.,  is  from  a  lot  of  two  specimens 
collected  by  the  Blake  at  United  States  Coast  Survey  Station  226,  off 
St.  Vincent,  in  424  fathoms,  bottom  of  fine  dark  sand  and  tempera- 
ture of  42.5"  F. 

In  the  museum  collection  is  one  other  lot,  Cat.  No.  95380,  U.  S.  N. 
M.,  consisting  of  a  single  abnormal  specimen,  also  collected  by  the 
Bhie,  United  States  Coast  Survey  Station  not  recorded,  in  640 
fathoms,  off  Yucatan  Bank. 

CADULUS  (PLATISCBIDBS)  ABQUALtS  IML 

Plato  17,  fig.  11. 
18SI.  Caduiu*  atqtuilU  Dall,  Bull.  Mub.  Camp.  Zool.,  vol.  9,  p.  34. 
18S9.  CatIufu«(u:7U<i/wDALL,  BuII.MuB.  Comp.  Zool.,  vol.lS,  p.  429,  pi.  27,  Rg.  9. 
I8S9.  Cadulut  aequalu  Dall,  Bull.  37,  U.  S.  NU,  Mm.,  p.  76,  pi.  27,  fig,  9. 
1898.  Cadidut  (Gadila)  etquaiu,  Piubry  and  Sharp,  iSyon'a  Uui.  Conch.,  vol. 

17,  p.  170,  pi.  26,  fig.  48. 
1903.  Qiduius  aequalU  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  76,  pi.  27,  fig.  9. 

The  shell  is  very  large  and  moderately  curved,  with  scarcely  any 
perceptible  swelling;  the  greatest  diameter  lies  within  the  anterior 
fifth  portion  of  the  shell.  The  convex  side  curves  regularly  to  a 
point  just  back  of  the  anterior  aperture,  and  thence  for  the  short 
remaining  distance  to  the  aperture  it  is  a  straight  lioe.  The  concave 
outline  ia  quite  regular  throughout;  its  posterior  portion  perhaps  show- 
ing a  slightly  greater  d^i^ree  of  curvature.  The  anterior  aperture  is 
a  little  oblique,  somewhat  constricted,  and  almost  round.  The 
apical  orifice  is  round  and  relatively  large.  No  apical  features  are 
observable  in  the  two  museum  specimens. 

The  type,  Cat.  No.  9,'i373,  U.S,N.M,,  is  from  a  lot  of  two  specimens 
taken  by  the  Blake  at  United  States  Coast  Survey  Station  43,  off 
Tortugas,  in  339  fathoms,  bottom  temperature  45°  F.  It  measures — 
leng^,  15  mm.;  maximum  diameter,  2.5  mm.;  anterior  aperture,  2 
mm. ;  apical  aperture,  1  mm. 

This  is  the  unique  museum  record.  A  Philadelphia  Academy  ol 
Xktural  Sciences  specimen,  collected  by  Commander  Rush  on  the 
"G.  coast  of  Florida,"  is  apparently  referable  to  this  species.  The 
species  is  distinguished  by  its  lack  of  most  of  the  usual  features  of  the 
genus.  Indeed,  it  is  a  shell  that  might  easily  be  mistaken  for  a 
Denialium. 
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The  following  five  species  of  Oadvlus  may  be  placed  together  by 
reason  of  all  possessing  relatively  large  apical  orifices:  C.  offassizii, 
C.  caihaTnis,  C.  -parvus,  C.fiMveyerms,  C.  portoricenais. 

CADtlLUS  (PLAT¥SCHn>BS)  AGASSIZn  DaU. 

Plat*  18,  figs.  1, 3. 
ISSl.  Caduliu  aj(u»i2ii  Dull,  Bull.  Mus.  Comp.  Zool.,  vol.  9,  p.  35. 
1889.  CadultM  a]amzii  Dall,  Bull.  MuH.  Comp.  Zool.,  vol.  18,  p.  430. 
1889.   Cadutua  ajasridi  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  78,  pi.  27,  fig.  12  (c). 
1898,  Cadulat  {GadUa)  a'OMUt),  Pilsbsy  and  Sharf,  Tryon's  Han.  Goncb.,  vol- 

17,  p.  168,  pi.  25,  fig.  57. 
1898.  Cadultu  agoMtmi  Aofterovrnfta  FiLSBRr  and  Sbarp,  Tryon's  Man.  Goncli., 

vol.  17,  p.  169,  pi.  33,  figs,  50-54. 

The  shell  is  fairly  solid,  moderately  curved,  and  having  its  maxi- 
mum diameter,  which  is  not  bulbous,  at  about  the  anterior  third. 
The  anterior  apertiu-e  is  constricted,  oblique,  and  round.  The  apical 
orifice  is  slightly  flattened  and  comparatively  large,  olten  seemingly 
as  large  as  the  other  aperture.  The  convex  arc  is  almost  fiat  along 
the  anterior  half  of  the  shell  and  is  slightly  bulged  out  at  its  point  of 
maximum  diameter.  The  swelling,  however,  is  a  gradual  one  and 
unmarked  by  any  prominent  equator  or  angle.  Posteriorly  the  shell 
is  not  much  attenuated,  but  terminates  in  a  lat^e,  open,  and  3%htly 
flattened  apical  orifice.  The  apical  features  consist  of  four  very 
broad,  shallow  slits  that  form  as  many  indistinctly  marked  lobes; 
the  one  oa  the  concave  side  is  the  broadest,  the  lateral  ones  being 
reduced  to  mere  points;  the  dorsal  one  is  rather  broad  and  bluntly 
pointed.  In  many  specimens,  however,  only  the  lateral  points  on 
the  rim  of  the  apical  orifice  are  noticeable.     Measurements  are: 

Length,  9  mm.;  maximum  diameter,  2  mm. ;  anterior  aperture,  1.25 
mm. ;  apical  aperture,  0.75  mm.  (type) 

Length,  8.75  mm.;  maximum  diameter,  1.75  mm.;  anterior  »pei^ 
ture,  1.10  mm.;  apical  aperture,  0.75  mm.  (Sand  Key). 

The  type  is  in  the  Museum  ot  Comparative  Zoology,  Cat.  Xo.  7746, 
and  was  taken  by  the  Blake  at  United  States  Coast  Survey  Station  5, 
south  of  Marquesas  Key,  Florida,  in  229  fathoms,  bottom  temperature 
49.5°  F. 

This  is  a  very  abundant  species  in  the  Florida  Keys  r^on  in  from 
75  to  299  fathoms,  and  also  from  the  Hatteras  region  in  from  87  to 
293  fathoms  C'Cadtdus  affossi^i  hatteraseTtsia"). 

About  80  lots  containing  many  hundreds  of  excellent  specimens  ' 
from  the  Gulf  Stream  edge  along  the  lower  Florida  coast  which  have 
recently  been  received,  together  with  some  additional  lots  from  the 
Hatteras  r^on  now  in  the  museum  collection,  make  possible  a  closer 
study  of  this  species  than  was  heretofore  the  case.  The  lack  of  suf- 
ficient characters  to  maintain  Doctor  Filsbry's  subspecies  is  evident. 
0.  agassizii  has  not  the  bent  "  dog  tooth  "  aspect  of  C.  pandionis,  with 
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vhich  it  seems  to  have  been  confused.  In  general,  the  chftrocteristic 
feature  of  the  species  is  the  very  large  and  flattened  apical  orifice, 
suggesting  a  shell  normallj  possessed  of  a  longer  neck,  a  portion  of 
vhich  has  been  accidentally  broken  off,  leaving  a  somewhat  wide  and 
jagged  openmg.  In  examining  but  one  or  two  specimens  the  real 
apical  features  would  almost  certainly  be  overlooked,  as  the  rim  of 
the  apical  orifice  is  generally  chipped  and  more  or  less  injured.  The 
examination  of  many  specimens  under  a  glass  soon  suggests  a  certain 
plan  or  design  in  the  apical  breaks.  It  finally  becomes  clearly  appar- 
ent that  the  uniformity  in  the  mode  of  breakage  is  due  to  the  pro- 
jection of  the  four  lobes  already  referred  to. 
The  following  are  the  lots  in  the  museum  collection: 
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CADULUS  (PLATTSCHIDEB)  CATHABUS.  maw  iptriH. 

Plate  IS.  fl^.  5. 

The  shell  is  rather  solid,  moderately  curved,  with  its  maximum 
diameter  almost  exactly  median,  where  it  is  slightly  hulged  with  just 
a  suggestion  of  a  bluntly  carinated  equator.  The  anterior  aperture 
b  very  oblique,  dorso-ventrally  oval;  its  peristome  is  sharp,  slightly 
constricted,  and  bordered  on  the  outside  by  a  flattened  space  as 
though  "hollow  ground."  Within,  it  is  encircled  by  an  opaque  white 
callus.  The  posterior  orifice  is  relatively  large,  somewhat  flaring,  and 
a  little  flattened.  The  convex  arc  describes  a  regular  curve  unmodi- 
fied by  the  equatorial  expansion.  The  concave  arc  is  reduced  to  an 
almost  straight  line,  interrupted  only  by  a  slight  bulge  at  the  median 
equator.  The  po3t«rior  portion  of  the  shell  is  not  attenuated  but 
free  and  large.  Apical  features,  while  not  well  shown  in  the  type, 
are  probably  typical  of  the  subgenus. 

Tlie  type  is  in  the  State  Univeraity  of  Iowa  collection  and  was 
dredged  by  the  expedition  of  that  university  of  1S98,  at  the  S,  U.  I, 
Station  115,  off  English  Harbor,  Antigua,  in  120  fathoms.     It  meas- 
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nns:  Ijeagth,  S.6  mm.;  diameter,  2  by  1.75  mm.;  aaterior  aperture, 
1  by  1.2  mm.;  apical  aperture,  0.75  by  1  mm. 

There  are  no  examples  in  the  National  Museum  collection.  The 
median  position  of  the  equator,  the  localized  swelling,  the  oval  aper- 
ture, and  the  flattened,  large  apical  orifice,  are  the  chief  characters 
of  the  species.  A  mediimi-power  lens  shows  in  an  ohlique  light  five 
transverse  scratches  on  the  polished  vitreous  surface,  but  these  are 
hardly  sufficient  for  diagnostic  value.  Its  nearest  ally  is  probably 
C^iUus  €igassisii,  from  which  species,  however,  the  median  equator 
of  C  txi^tM-us  separates  it. 

CADDLUB  CPLATySCmDES)  PABTU8.  anr  ni'n 

Plate  18,  figs.  ^  4. 
18S9.  Cffi/uiutamtantiuDALL,  Bull.  Miu.  Comp.  Zool.,  vol,  IS,  p.  431,  in  part  and 

omitting  figure. 
1S89.  Ctnfufiu nmtonfiu Dall,  Bull.  37,  V.  S.Nat.  MuH.,  p.  78. 
1896.  Cadultu  amianba,  Pilsbry  and  Shabp,  Tryon'a  Uan.  of  Conch.,  vol.  17,  p. 

174,  in  part  and  omitting  figure. 
1903.  Cadulm  anwadv*  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  78. 

A  few  lots  in  the  National  Museum  collection  that  have  been  re- 
ferred to  Cadvlua  amianius,  tc^ether  with  some  recently  added  lots 
from  the  Florida  Keys  r^on  and  from  Barbados,  upon  careful  com- 
psrisott  with  the  type  of  C.  amianius,  must  be  renamed. 

The  following  description  is  from  a  Barbados  specimen :  The  shell 
is  small,  with  a  laige,  open,  and  gaping  apical  orifice  and  an  obhque 
anterior  aperture,  very  little,  if  any,  larger  than  the  posterior  orifice. 
The  equator  is  about  median  and  without  any  local  swelling.  The 
convex  outline  forms  a  fairly  regiUar  arch,  though  it  is  somewhat 
flattened  anteriorly.  The  concave  outline  is  marked  by  a  shght  con- 
vexity at  the  equator.  The  shell  is  a  little  flattened  on  the  concave 
^de  near  the  apical  orifice  and  in  the  extreme  posterior  portion,  im- 
parting to  it  an  oval  shape;  within  this  opening  are  scone  callous 
rings.  The  apical  opening  is  modified  by  some  shallow  slits  and 
broad,  ill-defined  lobes.     Measurements  are: 

Length,  5.8mm. ; diameter,  1.1  mm.;  anterior  aperi^ure,  0.8  mm.; 
apical  aperture,  0.7  mm.  (type). 

Length,  5.5  mm.;  diameter,  1.05  mm.;  anterior  aperture,  0.8 
mm.;  apical  aperture,  0.7  mm. 

Length,  6  mm. ;  diameter,  1.1  mm.;  anterior  aperture,  0-8  mm.; 
apical  aperture,  0.8  mm. 

This  species  groups  with  C.  agaasizii  by  reason  of  possessing  the 
same  flattened,  lai^e,  and  gaping  posterior  orifice,  with  an  identical 
arrangement  of  apical  slits.  The  chief  difference  lies  in  the  smaller 
size  of  C  parvus,  some  specimens  of  which  may  slightly  exceed  6  mm. 
in  length,  but  the  smallest  C.  agaasisii  are  about  7  mm.,  with  an  aver- 
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age  of  8  to  9  ram.  in  length,  and  they  are,  besides  this,  proportionally 
somewhat  stouter  and  more  inflated.  Another  difference  lies  in  that 
the  equator  is  more  median  in  C.  parvus. 

The  type,  Cat.  No.  95377  {a),  U.S.N.M.,  was  taken  by  the  Blake, 
United  States  Coast  Survey  Station  not  given,  ofF  Barbados,  in  100 
fathoms. 

A  Yucatan  specimen  of  C.  parvus,  from  the  great  depth  of  1,002 
fathoms,  can  be  explained  by  the  steepness  of  the  Yucatan  continen- 
tal slope  and  the  hkelihood  of  finding  dead  mollusks  belonging  to 
shallower  stations  that  have  been  swept  out  to  greater  depth.  A 
number  of  the  Barbados  specimens  are  slightly  smaller  than  the  type, 
and  may  indicate  a  sexual  character,  as  the  Barbadian  lots  often  con- 
tain examples  of  both.  At  all  events,  I  do  not  believe  the  slightly 
smaller  shells  are  separable  from  the  others,  even  subs  peel  fically. 

The  foUowing  are  the  museum  collection  records: 
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CADULII8  (PLATT8CH1DE81  FOWBtENSIS.  ■■■  wmIh 

Plate  IS,  figs.  7,  13. 
The  shell  is  slender,  slightly  curved,  very  slowly  enlarging  from  a 
comparatively  large  apical  opening  to  the  maximum  section  located 
one-fifth  distance  from  the  anterior  aperture,  thence  it  tapers  mod- 
erately the  remaining  short  distance  to  the  relatively  small  con- 
tracted and  oblique  aperture.  The  shape  is  that  of  a  long-necked 
large-mouth  flask  The  convex  side  is  almost  straight  throughout 
its  posterior  half,  and  thence  evenly  arched  to  the  aperture,  only  show- 
ing a  slight  prominence  at  the  equator,  just  back  of  the  anterior  aper- 
ture. The  concave  side,  on  the  contrar>'.  is  almost  straight  in  its 
anterior  half  and  thence  evenly  nrolied  the  balance  of  the  way  to  the 
apical  orifice,  There  are  numerous  ojmijuo  rings  about  the  shell, 
especially  near  the  posterior  end,  each  ring  being  a  slight  thickening 
of  the  shell-     The  apical  opening  is  wide  and  rather  flaring,  a  very 


by  Google 


EAST  AUBRIOAK  SCAFHOFOD   UOUJUSKB. 


115 


little  flattened,  and  cut  by  four  very  ahallow  broad  fissures,  dividing 
the  apical  rim  into  four  ill-defined  lobes,  the  one  on  the  convex  side 
bang  slightly  projecting  and  pointed,  the  lateral  ones  small,  and  the 
fourth  one  on  the  concave  side  being  broad,  low,  and  fiat.  It  is 
unusual  to  find  any  one  specimen  showing  all  these  lobes  in  good  con- 
dition. 

The  type.  Cat.  No.  314721,  U.S.N.M.,  was  dredged  at  Eolis  Station 
350,  off  Triumph  Reef,  Florida,  in  90  fathoms.  It  measures^ength, 
7  mm.;  maximum  diameter,  1.10  mm.;  anterior  aperture,  0.75  mm,; 
apical  aperture,  0.60  mm. 

There  are  also  eight  lots  from  off  Fowey  Light,  Florida,  in  55  to  90 
fathoms,  sandy  mud  bottom. 

This  is  an  easily  recognized  species  of  apparently  very  restricted 
range.  The  chief  distinguishing  character  is  the  long  produced 
"neck"  of  large  diameter  terminating  in  the  laige  and  somewhat 
flaring  apical  opening. 

The  museum  collection  contains  the  following  lots: 
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CADULU8  (PLATYSCHTOES)  PORTORICEN81S.  new  special 

Plat«  18,  fig.  G. 
The  shell  is  small,  moderately  curved,  with  greatest  diameter  at 
about  the  anterior  third.  There  is  no  bulbous  or  local  sweUing,  and 
the  exact  position  of  the  equator  is  not  very  obvious.  The  convex 
side  shows  a  rather  even  arc,  but  little  modified  between  the  equator 
and  anterior  aperture.  The  concave  side  b  moderately  arched  in  the 
posterior  third,  the  balance  being  about  straight,  with  a  very  slight 
convexity  in  the  region  of  the  equator.  The  cylinder  is  in  general 
round,  but  it  is  slightly  compressed  laterally  at  the  apical  end,  giving 
that  orifice  a  rounded  oval  oiithne.  The  anterior  aperture  is  oblique, 
with  its  peristome  rounded  and  smooth.  The  apical  features  in  the 
unique  museum  specimen  show  a  possible  Polyschides  type,  though 
fflodified,  as  in  Cadulus  carolinensis,  to  occupy  an  intermediate  stage 
lietwcen  Platyschide^  and  Polyschides.  There  are  four  shallow  sUts 
rreating  as  many  lobes. 

The  type,  Cat.  No.  314712,  U.S.N.M.,  was  obtained  at  U.  S.  B.  F. 
Station    6062,    in    Mayaguez   Harbor,  Porto   Rico,  in   25  fathoms, 
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bottom  of  saod,  mud  and  sheila,  temperature  75.8°  F.,  and  is  the 
unique  Bpecimen.  It  measures — ^length,  7  mm. ;  diameter,  1  mm. ; 
anterior  aperture,  0.85  mm. ;   apical  aperture,  0.5  imn. 

This  little  Oadulus  is  removed  from  a  lot  of  C.  nitidus  taken  ia 
Mayaguez  roadstead.  Its  affiliations  would  appear  to  be  with  C. 
carolineTtsis,  from  which  it  differs  chiefly  in  being  smaller.  Id  general 
shape  it  is  of  the  group  of  Cadvli  that  have  no  definite  equator  dof 
prominent  loeahzed  swelling.  Some  uncertainty  attaches  to  the 
apical  features,  which  I  hope  may  be  removed  by  receipt  of  better 
material. 

The  following  five  species 'are  characterized  by  a  bent  or  crooked 
appearance,  chiefiy  caused  by  the  obliquity  of  the  anterior  aperture, 
together  with  an  anterior  position  of  the  equator — a  "dog-tooth" 
shape  so  often  ref eired  to  by  authors :  Cadvlus  rusJiii,  C.  pandionis, 
C.  ivatsoni,  C.  vulpideTia,  C.  providensis. 

CADtJLUS  CPLATTSCHIDES)  RUSmi  PIWwt  ud  Skwy. 

1898.  Cadului  (OadHa)  ruihii  Pilsbry  and  Sharp,  Tryon's  Uan.  Conch.,  vol.  17, 
p.  168,  pi.  27,  figs.  94-97. 

The  shell  is  moderately  soUd,  the  typical  subspecies  being  large 
(11.5  mm.),  another  subspecies  smaller  (8.3  mm.).  It  is  moderately 
curved,  chiefly  posteriorly,  the  convex  side  evenly  arched  throughout, 
though  shghtly  accentuated  at  the  equator,  which  is  about  one-fourth 
the  distance  from  the  anterior  aperture.  The  concave  side  is  nearly 
straight  in  the  anterior  half,  but  decidedly  arched  posteriorly;  the 
section  of  greatest  diameter  is  about  one-fourth  distance  back  of  the 
anterior  aperture,  where  the  shell  has  a  diffused  moderate  swelling, 
though  not  bulbous  or  gibbous.  Tlie  entire  shell  is  dorso-ventraUy 
compressed,  but  less  so  at  the  two  apertures.  The  larger  aperture 
is  obhque  with  a  rounded  peristome.  The  apical  orifice  is  a  fittle 
oval,  with  the  rim  indistinctly  cut  by  four  shts,  leaving  as  many  low 
fiat  lobes,  the  dorsal  and  ventral  ones  beii^  the  broadest,  the  former 
with  an  obtuse  angle,  the  latter  flat-topped  and  shghtly  fiaring  out. 
These  features  can  rarely  be  observed  in  any  single  specimen,  owing 
to  accidental  breaks.     Measurements  are: 

Length,  11.6  mm.;  maximum  diameter,  2  by  1.8  mm.;  anterior 
aperture,  1.6  by  1.4  mm.;  apical  aperture,  0.6  by  0.53  mm.  (Type 
of  CWuZ«s  rusMi  rusJiii.) 

Length,  8.3  mm.;  maximum  diameter,  1.3  mm.;  anterior  aperture, 
1.2  mm.;   apical  aperture,  0.8  mm.     (Typo  of  C.  r.  ame.) 

This  is  a  fairly  deep-water  species,  rauging  from  off  Cape  Hatteras 
to  Nantucket,  in  293  to  1,060  fathoms. 

C.  mskii  occupies  an  intermediate  position  between  C.  agassisii, 
with  the  flattened,  wide  fiaring  posterior  aperture  of  that  species, 


by  Google 


BAST  AMERICAN  5CAFH0F0D  HOLLTISKS. 


117 


and  C.  pandionia,  with  its  longer,  curved  neck,  and  small  apical 
orifice.  It  begins  to  assume  the  crooked  appearance  of  C.  pandionia, 
but  differs  again  in  its  apical  features.  It  is  latter  than  C.  agaasisii 
and  appears  to  inhabit  a  somewhat  deeper  water  zone. 

CADULUS  (PLATYSCHIDBS)  RUSHD  RUSmi  PIkbfT  Hd  SkHV. 

Plate  18,  6g.  15. 

This  typical  subspecies  includes  the  larger  forms  described  under 
Cadidus  ruahii,  with  a  type  measurement  of — length,  11.6  mm.; 
diameter,  2  by  1.8  mm.;  anterior  aperture,  1.6  by  1.4  mm.;  apical 
aperture,  0.6  by  0.53  mm. 

The  type  is  in  the  collection  of  the  Philadelphia  Academy  of 
Sciences  and  was  collected  by  Commander  Rush,  United  States  Navy, 
oS  Cape  Hatteras,  in  293  fathoms. 

The  following  are  the  lots  in  the  National  Museum  collection: 
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CADULU8  (PLATTSCHIDES)  KOSHH  ABNE.  new  aaba^MlM. 
Plate  IS,  fig.  9. 

This  13  a  smaller  form  than  Gadulus  rusMi  ritshii  and  hardly  to  be 
distinguished  froii  it  except  in  the  matter  of  size,  but  the  difference 
is  sufficiently  persistent  to  warrant  a  separation.  Geographically  it 
occupies  the  same  range.  The  apical  features  of  the  shell  are  re- 
maikably  well  shown  in  some  specimens.  These  consist  of  four 
shallow  slits  and  four  lobes,  the  dorsal  and  ventral  lobes  low  and 
broad,  the  lateral  ones  narrow,  triangular,  and  pointed. 

The  type,  Cat.  No.  314729,  U.S.N.M.,  measures— length,  8.3  mm.; 
diameter,  1.3  mm.;  anterior  aperture,  1.2  mm.;  apical  aperture,  O.S 
mm.  It  waa  dredged  at  the  U.  S.  B.  F.  Station  2234,  off  New  Jersey, 
in  810  fathoms,  bottom  of  green  mud,  temperature  38.6°. 

The  following  are  the  National  Museum  tots: 
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Latitude  38-SS-30,  longitude  7O-3iW)0,  U.  8.  B.  F. 

O/rUarthasVineyard,  U.S.  B.  P.  BtaUon  25S1.. 
Off  Marthas  Vineyard,  V.  8.  B.  F.  Btatlon  MM. , 

ffiKtWB;  g; ',:  S;  f :  SS  S: : 

Oil  Marthas  Vineyard,  U.  8.  B.  F.  Slalloa  2547. . 
Off  Blofrltl3land,TJ,  S.  B.  F.Stali<m2«Sfl 

,  drk.  gy.  m. 

Off  MarylanI,' U.  S,  B.  F.  Sullon  2721 

0., 

CAOULUS  (PLATVSCHIDeS)  rAtiDtOSIB  VcnUI  ud  SuHIu 

Plate  18,  fig.  10. 
Cadultu  paitrftonw  (Verrill  and  Smith)  Vbbrill,  Amer.  Journ,  Sci.,  vol.  20, 

pp.  392,  399. 
Cadului  pamiionit  Vbhhill  and  Smith,  Proc.  U.  8.  Nat.  Mus.,  vol.  3,  p.  395, 
S82.   Cadulua  pandtonitVeRRiLL,  Trans.  Conn,  Acad.  Ai-teand  Sci.,  vol.5,  p.  658, 

pi,  58,  figB,  30,  30  (a). 
L885,  Caduliu  pandionig  Vbbrill,  Rep.  of  Com.  Fish  and  Fiaheriee  tor  1883, 

Article  16,  p.  673.    Also  Bush,  Rep,  of  above.  Art.  17,  p.  717. 
1898,   Cadutvs  {Gadita)  pandionia,   Pilsbry  and   Sharp,  Tryon'a  Man,  Conch,, 

vol.  17,  p.  171,  pi,  25,  fig.  63. 
1915.  Cadulus  pandioms,  Johnson,  Occ.  Papers  of  Boston  Sor,  Nat,  Hist.,  vol.  7, 
No.  13.  Moll,,  p.  84, 

The  shell  is  large  (10  to  U  mm.),  strongly  curved,  gradually  accele- 
rating in  diameter  from  a  small  apical  orifice  to  the  equator,  at  which 
point  there  is  a  considerable  swelling,  especially  on  the  convex  side ; 
the  section  of  maximum  size  is  about  one-third  distance  from  the 
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anterior  aperture;  the  convex  side  describeB  a  strong  curve,  but 
slightly  interrupted  at  the  equator,  from  which  point  the  outline 
is  straighter  in  its  descent  to  the  larger  aperture.  The  concave  side 
is  more  strongly  curved  posteriorly  and  shows  at  the  point  of  maxi- 
mum diameter  a  slight  local  convexity.  The  anterior  aperture  is 
oblique,  with  rounded  peristome.  The  entire  shell  is  Bomewhat 
flattened.  When  viewed  upon  its  convex  or  concave  side  the  shell 
is  decidedly  fusiform.  The  apical  orifice  is  relatively  small  and  its 
rim  is  modified  by  two  semicircular  shallow  wide  notches,  dorsal  and 
ventral,  leaving  two  lateral  bluntly  pointed  lobes.  These  are  not, 
however,  like  the  deep  narrow  lateral  notches  of  the  subgenus  IHs- 
ehides.    Measurements  are: 

Length,  10  mm.;  maximum  diameter,  2.25  mm. ;  anterior  aperture, 
1.75  mm.;   apical  aperture,  0.4  mm.     (Type). 

Length,  11  mm.;  maximum  diameter,  2  mm.;  anterior  aperture, 
1.40  mm.;  apical  aperture,  0.6  mm.     (Florida). 

The  type,  Cat.  No.  38644,  U.S.N.M.,  was  dredged  by  the  Fish  IlawJc 
at  tl.  S.  B.  F.  Station  876  off  Marthas  Vineyard,  in  120  fathoms,  bot- 
tom of  soft,  sticky  mud,  temperature  53°  F. 

Id  the  museum  collection  are  lots  from  off  Marthas  Vineyard  and 
Xantucket,  in  85  to  386  fathoms ;  also  from  the  Florida  Keys  region 
and  off  Cape  Florida  and  Fowey  Light,  in  70  to  200  fathoms. 

The  Florida  specimens  are  altogetlier  typical.  With  all  the 
American  dredging  records  between  these  two  regions  it  seems  strange 
that  none  should  lecord  this  species,  Numerous  lots  of  Caduli  from 
the  Hatteras  region,  so  identified  in  the  museum  collection,  upon 
more  critical  examination  appear  to  be  C.  agassizii  and  C.  ruakii. 

This  well-marked  species  is  at  once  recognizable  by  its  peculiar 
apical  characters  and  by  the  crooked  or  "dog  tooth"  shape,  as  of 
C.  vuljndem,  an  appearance  given  by  the  slight  obliquity  of  the  equa- 
tor.    It  is  one  of  the  very  abundant  species  in  the  regions  occupied. 

Tlie  following  are  the  lots  in  the  National  Museum  collection; 
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Plate  18,  fig.  12. 
1881.  Caduiw  wattemi  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  9,  p.  34. 
1889.  Cadulut  waUtmi Dall,  Bull.  Mus.  Comp,  Zool.,  vol.  18,  p.  429, pi.  27,  &g.  12a. 
1898.  Cadultu  (Gadila)  wationi,  PiLeBRTUid  Sharp,  Tryon'sMan.  Couch.,  vol.  17, 
p.  107,  pi.  25,  fig.  50. 

The  shell  is  slightly  curved,  the  curvature  bemg  confined  mostly 
to  its  posterior  portion.  The  convex  outline  describes  a  regular 
arch  with  but  little  modification  at  the  equator.  The  concave 
outline  is  strongly  arched  posteriorly  and  straight  for  its  remaining 
two-thirds  length,  with  a  noticeable  bulge  at  the  equator.  There  is, 
however,  no  localized  swelling.  The  section  of  maximum  diameter 
is  at  about  the  anterior  third,  from  which  point  to  the  lai^er  aperture 
the  convex  surface  of  the  shell  is  decidedly  flattened.  The  anterior 
aperture  is  oblique  and  considerably  compressed.  The  entire  shell 
is  somewhat  compressed  except  at  the  posterior  end.  The  apical 
characters  which  are  very  indistinct  in  the  type,  but  are  plainer  in 
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some  other  N&tional  Museum  specimens,  clearly  appear  to  belong 
to  a  PhUyachidea  type,  as  shown  in  C.  paTtdionia;  that  is,  two 
"chipped  out"  notches,  dorsal  and  ventral,  leaving  two  lateral  lobes 
low  and  ill  defined. 

Measurements  are: 

Length,  13  mm.;  maximum  diameter,  2.9  mm.;  minimum  diameter, 
2.25  mm.;  anterior  aperture,  1.5  mm.;  apical  aperture,  0.6  mm.  (type). 

Length,  14.3  mm.;  diameter,  2  by  2.25  mm.;  anterior  aperture,  1  by 
1.25  mm.;  apical  aperture,  0.6  mm.     (Old  Providence.) 

The  type  is  in  the  Museum  of  Comparative  Zoology  collection. 
Cat.  No.  7742,  collected  by  the  Blake  off  Cape  San  Antonio,  Cuba, 
in  413  fathoms. 

The  only  museum  lot  consists  of  five  specimens,  Cat.  No.  94054, 
U.S.N.M.,  collected  at  the  U.  S.  B.  F.  Station  2150,  off  Old  Provi- 
dence Island  in  382  fathoms,  bottom  of  white  coarse  sand,  tempera- 
ture 45.75"  F. 

This  Cadulua  is  one  of  the  agaaateii,  ruahii,  pandionia  group,  but  is 
larger  than  any  of  those  species.  It  is  very  highly  polished  and 
likely  belongs  to  the  deeper  Antillean  continental  slope  zone. 

CADULUS  (PLATTSCmDBB)  VULPmKNS  Wumm. 

PUte  18,  Gg.  8. 
1879.  Caduhu  vulpideru  Watson,  Jouni.  Linn.  Soc.  London,  vol.  14,  p.  624. 
1886.  Cadulw  milpiden*  Watsoh,  ChalUnger  B«p.  (Scapbopoda),  p.  18,  pi.  3,  fig.  2. 
1888.  Cwbihu  (Gadiia)  vulpvieru,  PtLSBKvand  Sbarp,  Tryon's Han.  Conch.,  vol. 

17,  p.  172,  pi.  25,  fig.  51. 

The  shell  resembles  the  canine  tooth  of  a  carnivore,  long,  sharp, 
bent;  obliquely  swollen,  the  equator  on  convex  side  is  at  the  anterior 
fourth  and  on  the  concave  side  at  about  the  anterior  third.  The 
shell  contracts  more  rapidly  from  equator  to  mouth.  The  curvature 
is  greatest  near  the  apical  end.  The  aperture  is  oblique,  its  peristome 
sharp.  The  apical  orifice  is  round,  the  edge  "slightly  gnawed," 
projecting  a  little  on  the  convex  cur\'ed  side.     Measurements  are: 

Length,  8.75  mm.;  diameter,  1.79  mm.;  anterior  aperture,  0.9  mm.; 
apical  aperture,  0.75  mm.  (Watson). 

The  type  is  in  the  British  Museum  and  was  dredged  by  the 
Challenger  off  Culebra  Island  in  390  fathoms. 

I  have  seen  no  authentic  specimens.  None  of  the  lots  in  the  Na- 
tional Museum  collection  tentatively  assigned  to  this  species  seems 
quite  to  agree  with  Watson's  figure  or  description.  The  oblique  char- 
acter of  the  equator  is  seeming  rather  than  actual ;  this  is  caused  by  the 
obliqueness  of  the  aperture.  Neither  is  the  shell  actually  "bent," 
but  only  appears  to  be  so  by  reason  of  the  obtusely  angled  equator, 
which  ia  more  prominently  noticeable  on  the  convex  side. 
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CADULUS  (FUTySCHIDES)  PROVIDEKSIB,  new  ipMiM. 
Plate  18,  &g.  U. 

The  shell  is  moderately  curved,  rather  slender  and  markedly 
swolleo  at  about  the  anterior  two-fifths,  especially  on  the  convex  side, 
and  has  an  obtusely  angled  equator.  It  is  very  little  compressed. 
The  aperture  is  very  oblique,  with  rounded  peristome.  The  convex 
outline  forms  an  even  arc  to  the  equator,  thence  becomes  a  stra^hter 
line  along  a  somewhat  flattened  surface  to  the  anterior  aperture.  The 
concave  side  shows  its  chief  curvature  in  the  posterior  one-fourth, 
with  an  almost  straight  outline  the  balance  of  the  way,  though  bulged 
out  somewhat  at  the  equator.  The  lateral  sides  converge  to  the 
rather  broad  apical  end  and  to  the  broader  aperture  at  about  the 
same  angle.  Details  of  the  apical  characters  are  not  plain,  but  the 
convex  side  of  the  rim  projects  slightly  in  an  obtusely  angled  lobe, 
while  the  opposite  side  tends  to  flare  out,  the  lateral  portions  being 
broadly  notched. 

The  type,  Cat.  No.  94055,  U.S.N.M.,  measures— length,  8.5  mm. ; 
diameter,  1.80  by  1.50.  mm.;  anterior  aperture,  1  mm.;  apical  aper- 
ture, 0.6  mm.  It  was  dredged  at  the  U.  S.  B.  F.  Station  2150,  off 
Old  Providence  Island,  in  382  fathoms,  bottom  of  white  coarse  sand, 
temperature  45.75°  F.,  from  a  lot  of  three  specimens, 

Ajiother  lot  of  14  specimens,  Cat.  No.  108176,  U.S.N,M.,  is  from 
the  U.  S,  B.  F.  Station  2668,  off  Femandina,  Florida,  in  294  fathoms, 
sand,  46.3°  F,  None  of  these  specimens  is  good,  but  they  seem  to 
be  referable  to  Cadvlua  providensie. 

This  species  probably  differs  but  slightly  from  Watson's  vulpidens, 
taken  by  the  Challenger  in  390  fathoms,  off  Culebra.  The  chief 
difference  lies  in  the  position  of  the  equator,  which  in  the  form  here 
described  is  more  nearly  central.  They  both  belong  to  the  same 
group  of  "wolf-tooth"  species,  a  bent  appearance  caused  by  the 
obliquity  of  the  aperture  and  the  obtusely  angular  equator.  It  is 
lai^er  than  either  Cadulua  amiantua  or  C.  bushii. 

The  following  four  species  may  be  grouped  together  upon  the 
common  features  of  extreme  length  and  slendemess  with  a  markedly 
anterior  position  of  the  equator:  C.  elongatus,  C.  greejilawi,  C.  ardua, 
and  C.  hra^ieime. 

CADULUS  (PLATTSCmDEST)  ELONGATDS,  Mir  wirlni 

Plate  19,  fig.  15- 
The  shell  is  exceedingly  long  and  slender,  slowly  tapeiii^  from  a 
very  small  apical  orifice  to  the  equator,  which  is  placed  at  about 
the  anterior  one-filth,  and  unmarked  by  local  swelling.  The  convex 
outline  is  regularly  curved  to  the  equator,  thence  is  almost  straight 
to  the  anterior  aperture.  The  concave  outline  is  regularly  curved 
in  the  posterior  half,  but  almost  straight  anteriorly  with  a  just  per- 
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oeptible  convexity  at  the  equator.  The  lateral  outlines  are  almost 
straight,  diverging  but  slowly  from  the  very  small  apex  through  the 
long  "neck"  of  the  shell  to  its  section  of  maximum  diameter,  thence 
conveFging  slowly  through  the  short  remaining  distance  to  the  larger 
aperture.  On  the  convex  side  the  shell  is  much  flattened  between 
the  equator  and  the  very  oblique  aperture,  causing  its  peristome  to 
describe  an  irregular  oval.  Throughout,  the  shell  is  somewhat  com- 
pressed, even  the  apical  orifice  showing  a  slightly  flattened  circle. 
Apical  characters  are  not  clearly  shown,  but  a  slight  flare  of  the  rim 
with  certain  irr^iularities  indicate  a  probable  Platysckidea  affihation. 

The  type.  Cat.  No.  323596,  U.S.N.M.,  measures— length,  14.10 
mm.;  diameter,  1.50  by  1.75  mm.;  anterior  aperture,  1.40  by  1  mm.; 
apical  aperture,  0.4  mm.  It  was  dredged  at  the  U.  S.  B.  F.  Station 
2378,  off  the  mouthof  the  Mississippi  River,  in  68  fathoms,  bottom 
of  gray  mud.     It  is  a  unique  specimen. 

This  species  is  easily  recognizable  by  its  extreme  length  and  slen- 
demess.  At  first  glance  it  might  be  associated  with  Cadulus  ticus 
but  it  belongs  rather  to  the  group  of  C.  ordiw  and  C.  brazUiensis. 
The  shell  is  curiously  marked  by  broken  circles  of  opaque  ivory 
■white  alternating  with  translucent  ones.  I  do  not,  however,  believe 
thi3  to  be  a  specific  character.  This  same  feature  may  be  noted  in 
C  brazUienais. 

CADULUS  (FIATTSCHmBB)  OREENLAWL  mw  ipeclM. 

Plate  18,  Sg.  11. 

The  shell  is  rather  strongly  curved,  elongate,  very  slender,  gradu- 
ally increasing  from  a  very  small  apical  orifice  to  the  equator,  which 
is  located  at  about  the  anterior  one-third;  thence  the  cahber  of  the 
shell  rather  suddenly  contracts  and  then  more  slowly  diminishes  to 
the  anterior  aperture.  The  entire  shell  is  somewhat  compressed 
except  near  the  apical  end,  where  the  section  is  round.  The  convex 
outline  describes  an  even  curve,  though  a  little  straightened  from 
the  equator  to  the  larger  aperture.  The  concave  outhne  is  more 
strongly  arched  posteriorly  and  b  sUghtly  bulged  out  at  the  equator. 
From  the  equator  anteriorly  the  cylinder  is  decidedly  flattened,  im- 
parting  to  the  anterior  aperture  a  transversely  oval  shape.  The 
swelling  at  the  equator  is  locahzed  by  reason  of  the  contraction  ad- 
joining it  anteriorly.    The  apical  features  are  not  clearly  shown. 

The  type,  Cat.  No.  314767,  U.S.N.M.,  measures— length,  11  mm.; 
diameter,  1  by  1.25  mm.;  anterior  aperture,  1  mm.;  apical  aperture, 
0,25  mm.  It  waa  dredged  by  the  Eolia  at  its  Station  3S0,  off  Fowey 
Light,  Florida,  in  130  fathoms,  bottom  of  green  mud.  The  t}^e  is 
the  only  specimen. 

Unfortimately  the  aperture  of  the  unique  specimen  is  injured  and- 
ean not  be  described,  but  there  is  no  reason  to  suppose  it  to  be  differ- 
157682*— 20 9 
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ent  from  others  of  the  group  so  far  observed.  Although  the  equator 
is  less  anteriorly  placed,  this  species  belongs  to  the  group  of  Cadidus 
dongatite.  It  is  named  after  Capt.  S.  W.  Greenlaw,  master  of  ibe 
Eolis.  Both  this  species  and  C.  dongatus  are  greatly  lengthened 
and  very  slender  forms  of  a  conventional  type  of  Cadvlus,  and  are 
not  to  be  associated  with  the  rather  bizarre  group  that  includes  C. 
ama  and  C.  domingueima. 

CADULUS  (PLATTSCHIDBS)  ARCTU8.  mm  i>»dw. 

Plate  19,  fig.  19. 

The  shell  is  exceedingly  slender,  very  slightly  flattened,  moderately 
curved,  slightly  swollen,  with  a  very  small  apical  orifice  and  a  small 
contracted  oblique  anterior  aperture.  The  equator  is  at  the  anterior 
fourth  and  represents  the  point  of  maximum  section  rather  than  a 
local  swelling.  The  convex  side  has  an  evenly  arched  outhne  almost 
unmodified  at  the  equator  although  the  cylinder  is  flattened  on  this 
side  from  the  equator  to  the  larger  aperture.  The  concave  side  a 
more  strongly  curved  posteriorly  and  shows  a  slight  bulge  at  the 
equator;  its  posterior  three-fourths  tapers  to  an  attenuated  apical 
opening.  The  anterior  aperture  is  transversely  oval,  with  a  rather 
sharp  peristome.  The  apical  orifice  is  almost  round.  The  apical 
characters  aro  not  clearly  shown  in  any  of  the  Museum  specimens. 
Measurements  are: 

Length,  11  nun.;  diameter,  1.60  by  1.40  mm.;  anterior  aperture, 
1  mm.;  apical  aperture,  0.40  mm.  (type). 

Length,  9  mm.;  diameter,  1.50  by  1.20  mm.;  anterior  aperture, 
0.90  mm.;  apical  aperture,  0.40  mm. 

The  type,  Cat.  No.  323955,  U.S.N.M.,  was  taken  at  the  U.  S.  B.  F. 
Station  2404  in  the  Gulf  of  Mexico,  off  Cape  San  Bias,  I<lorida,  in 
60  fathoms,  bottom  of  gray  sand. 

There  are  10  specimens  in  this  and  one  other  lot,  Cat.  No.  151830, 
from  the  same  station.     This  is  a  unique  record. 

Cadulus  arctus  is  one  of  the  most  gracefully  formed  species  of  the 
genus.  Its  extreme  slenderness  and  finely  drawn  out  apical  portion 
make  it  quickly  recognizable  among  all  other  Oaduli  from  the  same 
region. 

CADULUS  (PLATTSCmDES)  BBAZILIEN8IS,  awr  ^»dM. 

Plate  19,  fig.  16. 
The  shell  is  elongate,  slender,  round,  shghtly  curved,  with  ita 
section  of  maximum  diameter  at  about  the  anterior  one-fifth,  and  is 
unmarked  by  any  local  swelling.  The  convex  outhne  describes  a 
r^ular  arch,  though  shghtly  straightened  between  the  equator  and 
the  anterior  aperture,  which  area  is  a  httle  flattened.  The  concave 
outhne  forms  almost  a  curve,  though  rather  straighter  in  its  anterior 
half,  and  with  no  convexity  or  even  interruption  at  the  equator. 
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The  lateral  lines  diverge  slowly  from  a  narrow  small  apical  orifice  to 
the  equator,  the  exact  position  of  which,  when  viewed  on  the  concave 
side,  is  rather  indefinite,  and  thence  they  converge  more  rapidly  to 
the  relatively  broad  anterior  aperture.  This  aperture  is  considerably 
flattened  on  its  convex  aide,  giving  to  it  an  irregularly  oval  outline; 
it  is  also  very  oblique.  The  apical  characters  are  not  clearly  shown, 
but  seem  not  to  be  perfectly  simple. 

The  type.  Cat.  No.  96113,  U.S.N.M.,  measures—length,  8.50  mm.; 
diameter,  1.10  to  1.20  mm.;  anterior  aperture,  O.S  by  1  mm.;  apical 
aperture,  0.35  mm.  It  was  dredged  by  the  Albatross  at  the  U.  S. 
B.  F.  Station  2762,  east  of  Rio  de  Janeiro,  in  59  fathoms,  bottom  of 
mud,  temperature  57°,  and  is  from  a  lot  of  two  specimens. 

One  specimen  exhibits  a  series  of  opaque  white  rings  alternated 
by  translucent  spaces  like  zebra  stripes.  The  type  shows  the  same 
conditions  in  a  modified  degree.  This  species  belongs  in  a  group 
with  Cadulua  arctua  and  G.  dongatus  and  those  other  species  charac- 
terized by  a  slight  expansion  of  the  diameter  at  an  anteriorly  placed 
equator.  From  this  group  must  be  excluded,  of  course,  those 
species  of  similar  shape,  but  which  fall  under  Polyackidea  by  reason 
of  their  special  apical  characters. 

The  remaining  species  of  PltUyacMdes  are  not  easily  grouped,  though 
each  possesses  some  characters  similar  to  those  of  one  or  another  of 
the  groups  heretofore  considered;  these  are  Cadvhia  buahii,  C.  lunula, 
O.  gimpsoni,  C.  miamiensis,  C.  amiantus,  and  C  niiidus. 

CADVLUS  (PUTISCHmBS)  BUSHD  IMI. 

Plate  19,  fig.  10. 
1889.  CaAUu*  earotinen$U  frtuAii  Dall,  Bull.  Hiu.  Comp.  Zool.,  vol.  17,  p.  430. 
1898-  Cadulu*  {Polj/idliUt)  earolmtntit  tnufrii,  Pilsbst  tmi  Bharp,  Tryon's  Man. 

Conch.,  vol.  17,  p.  153,  pi.  33,  figs.  68,  69. 
1901.  Cadulu*  {Polftdiihi)  earolinentU  buAii  Dall  and  Swpsoh,  Bull.  V.  S. 

Pish  Com.  for  1900,  vol.  1,  p.  467. 

The  shell  is  small,  thin,  moderately  curved,  with  a  small  apical 
orifice,  rather  quickly  expanding  to  the  point  of  maximum  diameter, 
situated  at  about  the  anterior  third,  thence  narrowing  to  a  somewhat 
constricted  obhque  anterior  aperture.  The  convex  side  describes  an 
almost  imiform  arc,  save  for  a  very  slight  bulge  at  the  equator;  the 
concave  side  shows  its  greatest  curvature  in  its  posterior  third;  there- 
after it  is  almost  straight  but  with  a  well  marked  convexity  at  the 
equator.  There  is  a  constriction  just  back  of  the  larger  aperture, 
ffhich  is  quite  obhque  and  with  a  rounded  peristome.  The  cylinder 
Is  considerably  compressed,  causing  the  apical  orifice  to  be  somewhat 
oval,  though  the  anterior  aperture  is  round.  Viewed  ventrally,  the 
lateral  sides  taper  evenly  from  a  wide  equator  posteriorly  to  the 
small  apex  and  anteriorly  to  the  larger.aperture.  The  apical  features 
are  not.  clear  in  the  type.     Measurements  are; 
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Length,  6.5  mm.;  diameter,  1.2S  mm.  (Dall). 

Length,  7  mm.;  diameter,  1.10  by  1.30  mm.;  anterior  aperture, 
0.75  mm.;  apical  aperture,  0.4  mm.  (Barbados). 

The  type,  Cat.  No.  95376,  U.S.N.M.,  is  from  Barbados,  taken  in 
100  fathoms. 

The  distinguishing  feature  of  this  little  shell  is  the  decided  dorso- 
ventral  compression  which  separates  it  at  once  from  its  nearest  rela- 
tives— Oadulus  lunula  and  C.  aimpaoni. 

The  foUowing  additional  lots  in  the  National  Museum  collection 
are  all  from  the  dredgings  of  the  State  University  of  Iowa  Expedition 
to  Barbados  in  1918. 


Num- 
ber or 
jpecl- 

SA 

LoMUly. 

Rtoiub. 

311930 

CADULUB  (PLATISCHIDBS)  LUIWLA  IMl 

PlaU  19.  Rg.  12. 
1S81.  Cadultit  lunultit  Dall,  Bull.  Hub.  Oomp.  Zool.,  vol.  9,  p.  3&. 
18S9.  Caduiut  lunula  Dall,  Bull.  Hua.  Comp.  Zool.,  vol.  18,  p.  431,  pi.  27,  fig.  8, 

1S89.  Caduiut  lunula  Dall,  Bull.  37,  U.  S.  Nat.  Him.,  p.  78,  pi.  27,  fig.  8,  in  part. 
1898.   Cadului  (Godifa)  lunula,  Pilbbbt  and  Sharp,  Tryon's  Man.  Conch.,  vol, 

17,  p.  167,  pi.  25,  fig.  55,  omitting  Cape  Lookout  refo^nce. 
1903.  CathUui  lunula  Dall.  Bull.  37,  U.  S.  Nat.  Miu.,  p.  78,  pi,  27,  fig.  8,  in  part. 

Doctor  Dall's  type  is  a  broken  specimen,  leaving  both  the  diagnosis 
And  the  figure  necessarily  incomplete.  I  have  hesitated  to  refer  any 
National  Museum  specimens  to  the  species,  as  the  type  fragment  may 
be  liberally  interpreted  to  fit  several  of  tlte  smaller  Antillean  Cadiili. 
However,  a  single  specimen  from  Barbados  in  the  museum  collection 
seems  to  be  referable  with  certainty  to  the  species,  despite  the  differ- 
ence in  depth  station.  The  steepness  of  the  continental  shelf  off 
northwest  Cuba  and  the  swiftness  of  the  oceanic  current  that  sweeps 
by  it^may  account  for  the  finding  of  a  dead  fragment  at  depths  in 
excess  of  that  of  the  natural  habitat  of  the  species.  The  supplemental 
description  here  given  follows  as  closely  as  possible  the  original  one, 
the  additions  being  bracketed. 

The  shell  is  translucent  [semitransparent],  white,  smooth,  destitute 
of  sculpture;  dorsum  (that  is  the  concave  outline)  is  nearly  straight 
[except  for  a  gentle  arch  in  the  posterior  portion],  slightly  inflated 
[at  the  equator,  which  is  located  at  about  the  anterior  third;  the 
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coDTCix  side  deacribes  ui  uninterrupted  arch].  The  aperture  is  con- 
tracted and  not  flattened  [except  slightlj  laterally  and  is  oblique], 
(lliere  b  no  local  swelling  or  ^bbosity  at  the  equator,  nor  is  the  shell 
compressed  unless  very  slightly  ao  laterally.]  The  apical  characters 
are  not  clear,  but  indicate  indistinctly  two  lateral  chipped  but 
rounded  notches,  leaving  bluntly  pointed  lobes  on  the  convex  and 
concave  sides. 

The  type  is  in  the  Museum  of  Comparative  Zoology  collection, 
Cst.  No.  7747,  and  measures — length,  "6"  nmi.;  diameter,  1.5  mm.; 
anterior  aperture,  0.75  mm.;  apical  aperture,  "0.87"  mm.  It  was 
taken  at  XJnited  States  Coast  Surrey  Station  2,  off  Habana,  Cuba, 
in  805-  fathoms,  bottom  temperature  39.75°  F. 

This  little  Oadttlua  is  easily  distinguished  from  C.  bushii  by  its 
lack  of  dorso-ventral  compression  and  from  all  others  by  its  slight 
lateral  compression.  The  shell  is  more  inflated  than  are  any  of  the 
other  species  of  similar  length. 

In  the  National  Museum  collection  is  a  single  specimen.  Cat.  No. 
314940,  U.S.N.M.,  dredged  by  the  State  University  of  Iowa,  1918, 
at  their  station  79,  off  Pelican  Island,  Barbados,  in  70  fathoms. 

CADULUS  (PLanSCBIDBS)  8IHPSONI,  Hw  m't*—- 

Plate  X9,  fig.  17. 
1901.  Cadulut  earolinaitu  bu$hii  Dall  and  SiMPBON,  Bull.  U.  S.  Fish  Comm. 
for  1900,  vol.  1,  p.  457  (Dot  of  Dall,  1889). 

Tlie  shell  is  small,  slender,  slightly  curved,  with  its  equator  at 
about  the  anterior  two-fifths  or  almost  median  and  with  no  local 
swelling  or  bulbous  appearance.  The  convex  side  presents  a  regular 
arch,  even  and  unbroken;  the  concave  side  is  almost  a  straight  line 
except  for  some  curvature  at  the  posterior  end  and  a  alight  convexity 
at  the  equator.  The  anterior  aperture  is  a  little  contracted  and 
laterally  compressed,  and  is  also  quite  oblique;  the  apical  orifice  is 
round;  the  shell  is  not  conspicuously  compressed  or  flattened,  but  is 
a  trifle  so  laterally  in  its  anterior  portion.  The  apical  characters  are 
too  indistinct  for  definite  description,  but  are  probably  of  the 
Piatyachides  type. 

The  type.  Cat.  No.  161580  (a),  U.S.NJkI.,  was  taken  at  the  U.  S. 
B.  P.  Station  6062,  May^uez  roadstead,  Porto  Rico,  in  25  fathoms, 
bottom  of  sand,  mud,  and  shells,  temperature  75.8°  F.,  from  a  lot  of 
29  8pecimenB.  It  measures — length,  7.5  mm.;  diameter,  1.3  by  1.25 
tnm.;  anterior  aperture,  0.7  mm.;  apical  aperture,  0.4  mm. 

In  the  National  Museum  collection  are  also  a  lot  of  six  specimens, 
Cat.  No.  314677,  U.S.NJ4.,  Ensenada  de  Cochinoe,  Cuba,  100  to  150 
Itthoms,  from  EoUa  Station  232;  a  lot  of  four  specimens,  Cat.  No. 
314932,  U.S.N.M.,  collected  at  the  State  University  of  Iowa  Station 
115,  off  English  Harbor,  Antigua,  in  120  fathoms. 
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In  that  the  shell  of  this  species  is  slightly  compressed  laterally,  its 
position  is  next  to  Qidulua  lunula.  It  has  a  slightly  laiger  shell  than 
C  husMi  and  is  again  distinguishable  from  that  species  by  its  lateral 
compression — hushii  having  a  very  noticeable  dorao-ventral  com- 
pression. It  is  named  for  Mr.  Charles  T.  Simpson,  the  joint  author 
with  Doctor  Dalt  in  the  report  upon  the  Porto  Rican  mollusks, 
referred  to  above. 


CADULU8  (PLATTSCBIDBa)  AMIANTUS  IML 

Plate  19,  fig.  8. 

1881.  Cadulw  tauridem,  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  B,  p.  36  (not  of  Wat- 
son, 1879). 

IS89.  CaduluianwmlutBKLh,  Bull.  Mub.  Gomp.  Zool.,  vol.  18,  p.  43i;  pi.  27, 
fig.  7,  in  part. 

1889.  Cadviiu  amiantiu  Dall,  Bull.  37,  U.  S.  Nat.  MuB.,  p.  78,  pi.  27,  fig.  7,  in 

1898.   Cadidui  (Gadila)  amtanltu.  Pilbbrt  and  Sharp,  Tryou's  Msin.  Conch.,  vol. 

17,  p.  174,  pi.  25,  fig.  52,  in  part. 
1S03.  Cadulv*  amiimiut  Dall,  Bull.  37,  U.  S.  Nat.  Hu«.,  p.  78,  pi.  27,  (ig.  7,  in 
part.    (Not  C.  amianUu,  Dall  and  Simpson,  in  Bull.  U.  S.  Fish  Commis- 
sion for  1900,  p.  457.) 

The  type  of  this  species  is  a  young  and  somewhat  defective  speci- 
men that  will  not  admit  of  the  careful  description  these  difficult  little 
shells  require.  The  only  description  given  is  a  comparison  of  the 
shell  with  Doctor  Watson's  Caduhia  saundens  and  C.  vulpidens, 
neither  of  which  species  do  we  know  in  this  country  save  by  the  origi- 
nal descriptions.  A  careful  comparison  of  the  type  with  all  the  west- 
em  Atlantic  species  of  the  group  has  resulted  only  in  doubt  and 
confusion  owing  to  the  imperfections  of  the  type  itself.  The  shell  is 
smaller  than  any  of  the  group  except  C.  nitidus,  which  is  more  slender. 
Ita  nearest  ally  is  C.  miamiensis,  which  in  turn  is  somewhat  larger. 
The  following  supplemental  diagnosis  is  given  from  the  type  of  C. 
amiantus: 

The  shell  is  small,  moderately  curved,  slender,  with  its  section  of 
maximum  diameter  about  two-iiftt^  distance  from  the  anterior  end; 
this  does  not  amount  to  a  local  swelling,  nor  is  the  equator  angled. 
The  convex  side  presents  an  even  uninterrupted  arc,  of  which  the 
anterior  portion  is  somewhat  flattened.  The  concave  side  has  its 
greatest  arc  in  the  posterior  third,  ite  anterior  half  being  almost 
straight  with  a  slight  convexity  opposite  the  equator.  From  the 
equator  on  the  convex  side  to  the  anterior  aperture  the  cylinder  is 
flattened  very  perceptibly,  the  balance  of  the  shell  being  round. 
The  larger  aperture  is  oblique.  The  apical  orifice  is  round  and 
is  neither  very  large  or  very  small.  The  apical  features  show  some 
modification  from  a  simple  rim,  but  no  clear  diagnosis  can  be  made. 

The  type  is  in  the  collection  of  the  Museum  of  Comparative  Zoology, 
Cat.  No.  7749,  and  measures — length,  5.75  mm.;  diameter,  1.04  mm. 
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("1.4").    It  was  dredged  by  the  Blake  at  the  Umted  States  Coast 
Surrey  Station  19,  off  Bahia  Honda,  Cuba,  in  310  fathoms,  bottom 
banperature  52.25"  F. 
There  are  no  examples  in  the  museum  collection. 

CADULtrS  (PLATYSCmDEB)  NIHDUS.  na*  wmIm. 

PUte  19,  fig.  9. 

1901.  Cadulu*  omwntu*  Dai.l  and  Simfbon,  U.  S.  Fish  Comm.  Bulletin  for  1900, 
vol.  1,  p.  467. 

The  shell  is  very  moderately  curved,  slender,  with  its  section  of 
greatest  diameter  at  about  the  oral  third.  There  being  no  local  swell- 
ing or  bulging,  the  exact  position  of  theequator  is  not  clearly  marked. 
The  convex  side  shows  an  even  uninterrupted  arc.  The  concave 
side  is  almost  a  straight  line  with  some  slight  curvature  at  the  pos- 
terior end  and  with  scarcely  any  convexity  at  the  equator.  The  shell 
is  round  in  section,  there  being  no  flattening  at  any  point;  viewed 
ventrally,  the  lateral  lines  converge  but  gradually  from  the  narrow 
equator  to  a  rather  large  apical  orifice  and  to  a  relatively  small 
Ulterior  aperture.  The  last  is  but  slightly  oblique.  The  apical 
characters  are  very  distinct,  showing  four  shallow  but  well-marked 
notches  separating  as  many  lobea,  the  dorsal  and  ventral  ones  being 
the  widest.  Within  the  apical  orifice  is  an  opaque  ring,  though  this 
may  not  always  be  present. 

The  type.  Cat.  No.  161582,  (a),  U.S.N.M.,  measures— length,  5.75 
nun.;  diameter,  0.9  mm.;  anterior  aperture,  0.75  mm.;  apical  aper- 
ture, 0.5  mm.  It  was  collected  at  the  U.  S.  B.  F.  Station  6062,  in 
Majaguez  Harbor,  Porto  Rico,  in  25  fathoms,  bottom  of  sand,  mud, 
»nd  shells;  temperature,  75.8°  F.  It  is  selected  from  a  lot  of  40 
specimens. 

These  shells  were  originally  identified  as  C.  amiantus,  but  compari- 
son with  the  type  obliges  me  to  remove  them.  They  are  smaller  and 
more  slender  than  are  any  other  species  placed  near  them  in  this 
review;  these  specimens  show  the  apical  features  with  the  perfect 
definitenesB  of  some  species  of  Polyschidea.  C.  niHdus  is  smaller  than 
C.  jmrtoricensia,  but  otherwise  very  closely  related. 

CADDLtrS  (FLATVSCHIDKS)  MUMIBNStS,  Mw  mHw. 

FU(«  19,  fig.  18. 

Ilie  shell  is  rather  strongly  curved;  the  convex  outline  describes 
s  fairly  even  arch,  though  flattened  in  its  anterior  portion  between 
flie  aperture  and  the  equator.  The  concave  outline  is  more  arched 
posteriorly  though  it  is  not  quite  a  straight  line  from  the  equator  to 
thfi  aperture.  The  maximum  diameter  is  about  two-flf  ths  distance 
from  the  anterior  aperture.     There  is  no  local  bulge  nor  swelling  nor 
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any  trace  of  carination  at  the  equator.  The  anterior  portion  of  the 
shell  is  somewhat  flattened  on  ite  convex  side.  The  larger  aperture 
is  very  oblique.  The  shell  is  semitransparent  with  many  inner 
translucent  rings  of  shelly  deposit  especially  in  the  posterior  end, 
or  "neck."  The  apical  characters  show  some  modification  from  a 
mere  simple  rim  but  they  are  not  distinct. 

There  is  very  little  variation  in  size. 

The  type,  Cat.  No.  314772  (o),  U.S.N.M.,  measures— length,  7.75 
mm.;  diameter,  1.5  mm.;  anterior  aperture,  1  mm.;  apical  aperture, 
0.5  mm.  It  was  dredged  at  Eolis  Station  340,  off  Fowey  Light, 
Florida,  in  209  fathoms,  bottom  of  fine  sand. 

This  seems  to  be  an  abundant  species  of  the  Floridian  upper  conti- 
nental shelf  zone  within  the  Gulf  Stream  ai^a.  It  strongly  resembles 
Cadukts  amiantus  but  is  larger.  It  is  much  larger  than  C.  niUdua, 
less  inflated  than  C.  lumda,  and  lacks  the  lateral  compression  of  C 
lunula  and  C.  simpsoni  and  the  dorso-ventral  compression  of  C.  bushii. 

The  following  are  the  museum  records : 


i,U.S.  B.  r,  Sutlon 
eUli  SuUoD  303 


3M  (nu.,  K3',  gy.  a 


Eolu  BUtian3M.. 


BolU  BUIloD  34 


£>lllt  sutlon 377.. 
Eotli  Statlcn  378. . 


330922     Cspe 


I.  Flotlda,  U.  S.  B.  F.  StaIloDi644..    183  Imi 


Subgenus  GADILA  Gray,  1847. 

1847.  Gadila  Gk\t,  Proc.  Zool.  Soc.,  p.  159.  For  full  aynonymy  ood  discuadon 
thereon  see  Pilsbryand  ShupiDTiyon'sHfuiualof  Conchology,  vol.  17, 
p.  162. 

These  authors  first  defined  the  subgenus  by  description,  as  follows: 
Shell  decidedly  curved;  more  or  l«ee  swollen  near  the  middle  oT  toward  the  aper- 
ture; more  tapering  tovard  the  apex;  apica)  (tfifice  not  contmcted  by  a  callous  ring; 
(O',  with  such  callous  ring,  weak  and  far  within.    Edges  not  slit    (Pilabty  and  Sharp.) 

The  type  is  Cadidus  gadua  Montague. 

The  essential  characters  of  Gadila  are  first,  the  simple  rim  of  the 
apical  orifice  unmodified  by  any  slits  or  lobes  and  second,  the  slender- 
ness  of  the  shells.  This  second  feature  is  of  less  importance  for  there 
can  be  no  strict  division  made  between  the  more  Inflated  forms  of 
Gadxla  and  the  less  obese  forms  of  Cadulus,  s.  s. 
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Pilsbry  and  Sharp  in  th«tr  monograph  just  referred  to  placed 
under  GadHa  many  species  with  sheJls  having  less  distinct  apical 
characters  than  the  sh^  of  Pdyachides,  to  include  which  I  have 
proposed  the  subgenus  Platysehddea. 

By  removal,  then,  from  this  sul^enns  to  Plaiyachides  of  all  those 
species  with  shells  having  shallow  apical  notches  and  lobes,  the 
American  representatives  of  GadUa  are  now  reduced  to  a  few  species 
of  small  and  even  minute  shells.  These  fall  within  four  recognizable 
^ups: 

1.  Those  having  shells  of  a  "bent"  or  "canine  tooth"  appearance 
owing  to  a  slightly  carinated  equator  and  an  oblique  anterior  aperture. 

2.  Those  with  small  and  even  very  small  shells,  having  a  median 
equator. 

3.  Those  of  unifonn  diameter  throughout,  with  orifices  oi  equal 
diameter. 

4.  Those  with  exceedingly  slender,  needle-like  shells  having  the 
equator  just  back  of  the  anterior  aperture. 

The  dividing  line  between  Gadila  and  Platyschides  is  often  made 
obscure  by  the  obliteration  of  apical  characters  through  injury  to  the 
thin  and  fragile  rim  of  the  apical  orifice.  Were  these  subgenera 
based,  however,  upon  any  very  solid  foundation  of  biological  charac- 
ters Uieir  importance  might  demand  a  greater  care  in  the  referring  of 
species  to  a  fixed  and  exact  place  under  them. 

The  species  grouped  under  1.  are  Cadvlug  sauridena,  C.  rastridens, 
and  C.  may  on. 

CADITLUS  (QADILA)  8AURIDKN8  WaUaa. 
Plate  IS,  fig.  11. 

1879.  Cadvhu  taundejit  Watboh,  Journ.  Linn.  Soc.  London,  voL  14,  p.  626. 
1885.   CaAdui  Mavrident  WjLtaos,   ChalUngtr  Report  {Scapkopoda)  p.   19,   pJ,  3, 

fig.  4. 
1898.  Cadvlm  (Gadila)  tauridau,  Pilabht  and  Sharp,  Tryon'a  Man.  Conch.,  voL 

17,  p.  173,  p).  25,  fig.  56. 

The  shell  ia  small  and  narrow,  slightly  compressed,  a  little  bent, 
with  the  equator  about  median,  showing  a  swelling  on  the  convex 
side.  The  convex  side  describes  an  even  arc.  The  concave  side  has 
its  greatest  curvature  posteriorly;  elsewhere  it  is  almost  straight 
with  a  slight  convexity  at  the  equator.  The  anterior  aperture  is 
small,  very  oblique,  and  the  peristome  is  thin.  There  are  "very 
faint  microscopical  traces  of  longitudinal  texture."  The  apical 
features  are  "chipped."    Measurements  are: 

Length,  3  nun.;  diameter,  0.5  mm.;  anterior  aperture,  0.25  mm.; 
apical  aperture,  0.23  mm.     (Watson). 

Ihe  type  is  in  the  British  Museum,  and  was  dredged  at  the  Chal- 
Itnger  Station  24,  ofiF  Culebra  Island,  In  390  fathoms,  bottom  of 
Pteropod  ooze. 
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Watson's  mention  of  a  "chipped"  apical  rim  makes  doubtful  the 
position  of  the  species  under  GadAla. 

It  is  less  swollen  than  Cadvlua  rastridens.  The  swelling  is  more 
median  and  without  tlie,bluntlj  angulated  equator  of  the  latter. 

llie  mention  of  a  longitudinal  sculpture  does  not  set  this  apart 
from  other  species  of  Cadulua,  for  the  suggestion  of  a  shadow  of 
sculpture  when  viewed  in  oblique  light,  may  be  detected  in  some 
specimens  of  all  species,  particularly  if  the  imagination  be  as  care- 
fully locussed  as  the  microscope. 

I  am  unable  to  refer  with  satisfying  assurance  any  shdls  in  the 
Museum  collection  to  this  very  conventionally  shaped  little  Gadfldue. 

CADUIDS  (GADILA)  KASTKTOENB  Wataeo. 
Plate  19,  fig.  1. 
1879.     Cbduliu  Totlndtn*  Watson,  Joum.  Lmn.  Soc.  London,  vol.  14,  p.  625. 
18SS.     Oidultu  TMtrident  Watson,  Challenger  Report  (Seaphopoda),  p.  19,  pi.  3, 

flg.  3. 
1S9S.     Oadidut  {OadUa)  rattrident,  Pilbbbt  and  Sharp,  Tryon's  Han.  Conch, 
vol.  16,  p.  174,  pi.  25,  fig.  62. 

The  shell  is  very  small,  shghtly  compressed,  narrow,  "bent,"  with 
a  swelling  at  about  the  anterior  three-eighths  which  is  faintly  keeled 
at  the  equator.  The  anterior  aperture  is  not  oblique  and  is  rather 
large.  The  convex  side  exhibits  a  rather  straight  outline  from  the 
apical  end  to  the  equator;  thence,  at  an  angle,  again  rather  straight 
to  the  anterior  aperture.  The  concave  (tide  describes  a  shallow  arch 
with  a  reiy  slight  convexity  at  the  equator.  The  apical  orifice  is 
relatively  large  and  round.  No  apical  features  are  mentioned  besides 
the  rim  being  "less  chipped  than  the  mouth  (anterior  aperture)." 
Measurements  are: 

Length,  3  mm. ;  diameter,  0.6  mm. ;  anterior  aperture,  0.38  mm. ; 
apical  aperture,  0.25  mm.  (Watson). 

The  type  is  in  the  British  Museum,  taken  at  Challenger  Station  24, 
off  Culebra  Island,  in  390  fathoms,  bottom  of  Pteropod  ooze. 

In  the  museum  collection  are  topotypes  from  author.  Cat.  No. 
118774,  U.S.N.M.  Also  a  lot  of  four  specimens.  Cat.  No.  108280, 
U.S.N.M.,  from  the  U.  S.  B.  F.  Station  2415,  ofiE  Georgia,  in  440 
fathoms,  bottom  of  sand,  45.6°  F.  Also  a  lot  of  85  specimens.  Cat. 
No.  108169,  U.S.N.M.,  from  the  U.  S.  B.  F.  Station  2668,  off  Feman- 
dina,  Florida,  in  294  fathoms,  bottom  of  gray  sand  and  dead  coral, 
temperature  46.3°;  also  35  specimens,  Cat.  No.  108168,  U.S.N.M., 
from  the  same  station. 

The  "  bent"  appearance  is  the  result  of  the  break  at  the  equator  in 
the  outline  of  the  convex  side,  forming  an  angle  between  two  rather 
straight  lines.  In  most  CadvZi  the  outline  of  the  convex  side  is  more 
arched  and  the  "break"  is  less  apparent.  The  lack  of  obliqueness 
in  the  anterior  aperture  is  striking. 
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CADULUS  (OADILA)  MAIORI,  luw  ^iriM. 

Plate  19,  fig.  3. 

The  shell  is  very  small,  moderately  curved,  with  its  section  of  maxi- 
mum diameter  at  about  the  aaterior  two-fifths  and  which  is  marked 
by  a  small  bulbous  sweUiag.  la  some  specimens  the  equator  is  also 
marked  by  a  very  obtuse  angle  though  not  sufficiently  prominent  to 
impart  to  the  shell  that  "dog-toothed"  appearance  so  noticeable  in 
the  species  of  the  rndpidena  group.  The  convex  outUne  is  rather 
strongly  arched,  with  a  shght  hump  at  the  equator.  The  concave 
outline  is  not  quite  straight,  there  being  two  shgbtly  concave  areas 
before  and  after  a  decided  convexity  at  the  equator.  The  shell  is 
not  flattened.  The  anterior  aperture  ia  obhque  with  a  rounded 
peristome.  The  apical  orifice  is  about  two-thhds  as  large,  round, 
and  usuaUy  has  a  callous  ring  or  two  within  the  opening.  Apical 
features  are  apparently  simple.    Measurements  are: 

Length,  4  mm.;  diameter,  0.9  mm.;  anterior  aperture,  0.55  mm.; 
apical  aperture,  0.4  mm.  (type). 

Length,  3.7  mm.;  diameter,  0.8  mm.;  anterior  aperture,  0.5  mm.; 
apical  aperture,  0.3  mm. 

The  type.  Cat.  No.  314783,  U.S.N.M.,  was  dredged  at  Eolia  Station 
33,  east  of  Tortugas,  in  16  fathoms,  bottom  of  coral  sand.  The 
general  shape  and  facies  of  this  little  Caduha  strongly  suggests 
Cadidua  sanmdens,  but  it  is  persistently  larger  and  seems  to  belong 
geographicaUy  more  strictly  to  the  Floridian  region.  It  is  probably 
of  a  somewhat  lesser  depth  range. 

The  following  lots  are  in  the  National  Museum  collection: 
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The  foUowiog  six  species  fall  vithiQ  the  Group  2,  referred  to  under 
the  deacriptioD  of  the  suhgeaus  (riiUa;  they  all  have  small  or  very 
small  slender  shells  of  median  or  submedian  equatnn  Cadvlus  minr 
uscvlus,  0.  iota,  C.  auhula,,  C.  verriUi,  C.  regxdaris,  C.  aUanticue. 


CADULUS  (GADIU)  MINII8GULU8  DalL 

PUte  19,  Gg.  4. 
.  CoduIuiminiueuItuDALL,  Bull.  Uu;.  Comp.  Zaol.,  vol.  1 


,  p.  432. 


1S89.  Cadtdiu  miwueidm  Dall,  Bull,  37,  U.S.  Nat.  Uui.,  p.  78. 

1898.  Cadulu*  (QadUa)  mintuealiu.  Pelsbrt  and  Shabf,  Tryon's  Han.  ConcU., 

vol.  17,  p.  164,  pi.  32,  fig.  42,  43. 
1903.  Cadidm  minuicidiu  Dall,  Bull.  37,  U.  3.  Nat.  Mus.,  p.  78. 

The  shell  is  very  small,  fusiform,  slightly  curved,  with  a  moderate 
swelling  at  a  median  equator;  the  anterior  aperture  is  oblique,  with  a 
rounded  peristome;  the  apical  orifice  is  round,  and  has  an  internal 
translucent  ring,  about  half  the  diameter  of  the  aperture.  The  cyl- 
inder is  slightly  compressed.  The  convex  outline  is  rather  strongly 
arched  but  the  concave  outline  is  nearly  straight  with  a  slight  con- 
vexity at  the  equator.  The  lateral  ouUiaes  are  arcuate.  No  apical 
features  observable.    Measurements  are: 

Length,  2.33  mm.;  diameter,  0.616  by  0.58  mm.;  anterior  aperture, 
0.34  nun.;  apical  aperture,  0.3  mm.     (Pilsbry.) 

A  very  slight  range  in  measurement  is  noted. 

The  type.  Cat.  No.  93122,  U.S.N.M.,  was  obtained  at  the  U.  S.  B.  F. 
Station  2595,  off  Cape  Hatteras,  in  63  fathoms,  bottom  of  gray  sand 
and  broken  shells. 

The  very  small  size  of  these  tiny  moUusks,  permitting  them  to  slip 
through  the  meshes  of  any  but  very  fine  sieves,  probably  accounts  for 
the  single  record  from  a  region  of  so  many  dredging  stations. 

CADULVS  (GADILA)  IOTA,  naw  n»dM. 

Plate  19,  fig.  2. 
1901.  Cadtdvs  mintuoilui,  Dall  and  Simpson.  Bull.  U,  S.  Fiah  Comm.,  vol.  I 
lor  1900,  p.  467  (not  mtniMcuIu*  Dall,  1889). 

The  shell  is  very  minute  and  somewhat  swollen  in  its  middle  portion. 
The  convex  outline  is  regularly  arched;  the  concave  outline  is  almost 
straight,  with  a  slight  convexity  at  a  median  equator  and  with  a 
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slight  coQcaviiy  near  each  end.  The  lateral  outlines  are  rather 
straight,  with  an  angle  at  the  equator.  The  cylinder  is  hardly  flat- 
tened. The  anterior  aperture  is  oblique;  the  apical  orifice  is  round 
and  of  about  half  the  diameter  of  the  lai^r  aperture,  and  carries  a 
callous  rib  just  within  the  opening.  The  apical  features  are  not  clearly 
defined,  but  are  probably  simple. 

The  type,  Cat.  No.  161581,  U.S.N.M.,  measures— length,  2  mm.; 
diameter,  0.5  mm.;  anterior  aperture,  0.3  mm.;  apical  aperture,  0.15 
nun.  It  was  dredged  at  the  U.  S.  B.  F.  Station  6062,  in  Mayaguez 
Harbor,  Porto  Rico,  in  25  fathoms,  bottom  of  sand,  mud  and  shells, 
temperature  75.8°  F. 

In  the  National  Museum  collection  are  also  the  following  lots: 
three  specimens,  Cat.  No.  323014,  U.S.N.M.,  taken  at  the  U.  S.  B.  F. 
Station  2315,  off  Key  West,  Fla.,  in  37  fathoms,  bottom  of  coral; 
one.Bpecimen,  Cat.  No.  314817,  U.S.N.M.,  taken  at  Eolia  Station  68, 
oS  Miami,  Florida,  in  45  fathoms;  one  specimen,  taken  off  the  Laza- 
retto, Barbados,  in  SO  fathoms,  by  the  Iowa  State  University  Expe- 
dition at  their  station  86,  seems  quite  tjrpical,  although  the  length  is 
about  2.25  mm. 

This  little  mite  of  a  shell  is  the  smallest  of  this  group  of  very  small 
forms,  and  is  one  of  the  smallest  of  all  moltusks.  Although  its  meas- 
urements in  fractions  of  millimeters  do  not  seem  to  wurant  it,  yet 
when  laid  side  by  side  with  Cadulus  minuscultia  it  seems  to  be  hardly 
half  as  lat^e. 

CADULUS  (GADn^)  SUBULA,  naw  wwla. 

Plate  19,  tig.  S. 

The  shell  is  very  small,  exceedingly  slender,  moderately  curved, 
and  very  slightly  compressed.  Its  equator  is  median  and  is  slightly 
swollen.  The  cylinder  is  a  little  flattened  on  its  convex  side  just 
back  of  the  anterior  aperture.  The  convex  outline  is  regularly  arched 
with  a  scarcely  perceptible  modification  at  the  equator.  The  con- 
cave outline  has  a  convexity  at  the  point  of  maximum  diameter  and  a 
slightly  concave  arc  above  and  below.  Viewed  on  the  concav^e  face 
the  lateral  outlines  present  two  almost  parallel  lines,  somewhat  de- 
flected apart  at  the  equator.  The  anterior  aperture  is  round,  oblique, 
and  has  a  rounded  smooth  peristome.  The  apical  orifice  is  a  little 
flattened  into  an  oval  shape;  and  is  not  much  smaller  than  the  other 
aperture. 

The  type.  Cat.  No.  323113,  U.S.N.M.,  measures —length,  3.50  mm.; 
diameter,  0.5  mm.;  anterior  aperture,  0.35  mm.;  apical  aperture, 
0.275  mm.  It  was  dredged  by  the  Albatrons  at  the  U.  S.  B.  F.  Sta- 
tion 2352,  off  Bahia  Honda,  Cuba,  in  463  fathoms,  bottom  of  white 
coral  mud,  temperature  45°  F.  It  is  selected  from  a  unique  lot  of 
two  specimens. 


by  Google 


136  BULLETIN  Ul,  UNITED  STATES  NATIONAL  IfUSBUU. 

This  is  the  slenderest  species  of  the  group.  It  is  also  characterized 
by  its  exceedingly  small  size,  feeble  swelling,  and  its  very  r^ular 
curvature. 

CADULUB  (OADILA)  VKBBIIXL  aeo  it«rii». 

Plate  19,  6s.  13. 
1880.  Caduitu  propinqwu,  Verrill,  Proc.  U.  8.  Nat.  Mub.,  vol.  3,  p.  396  (not  of 

Bare,  1878). 
1880.  Cmiulut  propinqwit,  Vbrbill,  Amer.  Journ.  Sci.,  vol.  20,  p.  392. 
1880.  Cadulut  jeffreyni,  Vbhkili.,  Amer.  Journ.  Sci.,  vol.  20,  p.  392  (notof  Uon- 

tooaato,  1875). 
1880.  Cadidut  jefresiii,  VEBBn,L,  Proc.  17.  S.  Nat.  Mus,,  vol.  3,  p.  396  (notof 

Monterosato,  1875), 
1882.  CadtUiu  propinqwit,  Vkkbill,  Tnuu.  Conn.  Acad.  Art*  and  Sci.,  vol.  5, 

p,  668,  pi.  58,  figa.  31,  32  (notof  San,  1878). 
1882.  Cadulut  jeffregtii,  Vebrill,  Trans.  Conn.  Acad.  Arts  and  Sci,,  vol.  5,  pt.  2,  p. 

659  (not  of  Mont«rotnto,  1876). 
1885.  Codviv*  tuhjutiformit,  Vebbill,  in  Kept,  of  Com.  of  Fish  and  E1ah«rieB  (or 

1883,  p.  673  (not  of  Sara,  1865). 

1885.  Caduhit  propmqtau,  Bdbb,  in  R«pt.  of  Com.  of  Fish  and  Fiaheries  for  1883, 

p,  717  (not  otSars,  1878). 

1886.  Caduliis  jeffreyiii,  Busb,  in  Rept.  of  Com.  of  Fiali  and  Fisheries  for  1883,  p. 

717  (not  of  Monteroaato,  1876). 
1889.  Cadulvt  jeffTtgtii,  Dall,  Bull.  Mua.  Comp.  Zool.,  vol.  17,  p.  430  (not  of 

Montwotiata,  1876). 
1898.  Cadidu*  (OadHa)  jeffrtyri,  Pilsbrt  and  Shahp,  Tryon's  Han.  Conch.,  vd, 

IS,  p.  164,  pi.  32,  figs.  44^6,  in  part  and  not  including  pi.  24,  fig.  39). 
1903.  Cadtittu  jtffreyti,  Dall,  Bull.  37,  U.  S.  Nat.  Uus.,  p.  76  (not  of  Hontero- 

eato,  1875). 

The  shell  is  very  small,  rather  stout,  with  its  greatest  diameter 
about  median  and  not  marked  by  a  local  swelling,  and  with  a  large 
oblique  anterior  aperture  having  a  rounded  peristome.  The  apical 
orifice  is  three-fourths  the  size  of  the  larger  aperture  and  is  somewhat 
constricted.  The  convex  outline  forms  a  r^ular  arch,  sli^tly 
flattened  anteriorly  and  rendered  slightly  concave  just  back  of  the 
apical  opening.  The  concave  side  is  almost  a  straight  line,  with  a 
sUght  convexity  at  the  equator.  The  lateral  outlines  are  quite 
straight  as  the  shell  is  not  flattened  and  the  apertures  are  of  so  nearly 
equal  size.     No  apical  features  are  observable. 

The  type.  Cat.  No.  38963,  U.S.N.M.,  measures— length,  2.75  mm.; 
diameter,  0.75  mm.;  anterior  aperture,  .50  mm.;  apical  aperture, 
0.4  mm.  It  was  obtained  at  the  U.  S.  B.  F.  Station  871,  off  Marthas 
Vineyard,  in  1 15  fathoms,  bottom  of  mud  and  fine  sand,  temperature 
49°  F. 

A  critical  comparison  of  these  little  shells  with  the  many  specimens 
in  the  Jeflfroys  collection  under  the  names  given  in  the  synonymy 
above  convinces  me  of  the  propriety  of  separating  them  specifically. 
The  many  lots  in  that  collection  named  Cadulus  jeffreysi  include  two, 
if  not  three,  seemingly  distinct  species,  one  of  which,  from  northern 
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stfttiona,  approximates  Teiy  closely  our  species,  but  this  is  not  the 
C.  jeffreyai  of  Monterosato  described  from  the  Mediterraneim.     In 
ralatioD  to  the  other  species  of  the  group  so  far  considered,  this  is 
relatively  the  stoutest  and  has  the  lai^;est  apical  orifice. 
The  following  lots  are  in  the  National  Museum  collection : 


Off  Uuthu  Vlntyatd,  O.  8.  n.  F.  BUtlon  STI.. 


9  (GADILA)  REGUIABia,  Dew  apedH. 

Plate  19,  Gg.  14. 

The  shell  is  small,  with  a  median  equator,  without  a  local  swelling, 
round  section;  the  anterior  aperture  is  obhque;  the  apical  orifice  is 
large,  slightly  flattened,  but  not  constricted.  The  convex  outline  is 
rather  strongly  arched,  though  not  evenly  so,  its  posterior  portion 
being  straighter.  The  concave  outline  is  almost  a  straight  line, 
modified  by  a  convexity  at  the  equator  and  a  gentle  concavity  in  its 
anterior  portion.  The  apical  features  are  not  distinct,  but  are 
probably  simple. 

The  type.  Cat.  No.  330676  (a),  U.S.N.M.,  measures— length,  4.25 
mm.;  diameter,  I.l  mm.;  anterior  aperture,  0.6  mm.;  apical  aper- 
ture, 0.6  mm.  It  is  from  the  U.  S.  B.  F.  Station  2660,  off  Cape 
Canaveral,  Florida,  in  504  fathoms,  bottom  of  yellow  foraminifera, 
temperature  45.7°  F.  There  is  in  the  collection  another  lot  of  one 
specimen,  Cat.  No.  330675,  U.S.N.M.,  from  the  same  station;  also 
a  lot  of  50  specimens,  Cat.  No.  108278,  U.S.N.M.,  from  the  U.  S.  B.  F. 
Station  2415,  off  Georgia  in  440  fathoms,  bottom  pf  sand,  tempera- 
ture 45.6°  F.;  also  a  lot  of  100  specimens.  Cat.  No.  108175,  U.S.N.M., 
from  the  U.  S.  B.  F.  Station  2668,  off  Femandina,  Florida,  in  294 
fathoms,  bottom  of  sand,  temperature'46.3°  F. 

The  ^ell  is  stouter  than  Cadvlua  aHanticua  and  lai^er  than  C. 
verriUi  and  C.  tranaitoriua.  It  is  not  quite  bulbous  enough  to  be  in- 
cluded under  the  subgenus  Cadulus.  In  the  many  dredgings  made 
along  the  upper  part  of  the  continental  shelf  of  eastern  Florida, 
between  100  and  200  fathoms,  no  specimens  of  this  species  have  been 
taken. 

CADULUS  (GADILA)  ATLANTICUS,  nn  apMlM. 

Plate  20,  fig.  2. 
1885.  Cadubit  jtffreyri,  (7)  Vbrsill,  in  It«pt.  of  Com.  of  Fieh  and  Fisheriee  for 

I8S3,  p.  573  (not  of  Monteroeate,  1875). 
1889.  CaAdu*  graeilu,  Dall,  Bull.  Mub.  Comp.  Zool.,  vol.  18,  p.  432  (not  of 

JetbeyB,  1877). 
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1SS9.  Cadulut  graalit,  Dall,  Bull.  37,  U.  S.  Nat.  Mub.,  p.  78  (oot  of  Jeffrey!,  1S77). 
I89S.  Cadulut  gradtu,  Filsbbt  and  Sharp,  Tryon'a  Man.  Conch.,  vol.  IT,  p.I6&. 

in  part. 
1903.  CadulM gradlU,  Dall.  Buir.-37,  U.  S.  Nat.  Mub.,  p.  78(notof  JeftreyB,  1877). 

The  shell  is  amall,  slender,  slightly  curved,  little  swollen,  with  its 
section  of  maximum  diameter  about  median.  The  cylinder  is  round 
at  the  equator,  but  considerably  flattened  or  compressed  posteriorly. 
The  convex  outline  describes  a  fairly  even  arc,  which  is  slightly  flat- 
tened anteriorly.  The  concave  outline  shows  a  decided  concavity 
with  a  scarcely  perceptible  convexity  at  the  equator.  The  anterior 
aperture  is  oblique,  almost  round,  with  its  peristome  rounded.  The 
apical  orifice  is  flattened  into  an  oval  section  and  is  relatively  large 
and  a  little  flflring.  There  are  one  or  more  callous  rings  within  it. 
The  apical  characters  are  not  positively  determinable,  but  carry  a  sus- 
picion of  Platyschides  features.     Measurements  are: 

Length,  4.90  mm.;  diameter,  I  mm.;  anterior  aperture,  0.55  nmi.; 
apical  aperture,  0.5  by  0.4  mm.     (Type.) 

Length,  4.75  mm.;  diameter,  0.9  mm.;  anterior  aperture,  0.5  mm.; 
apical  aperture,  0.5  by  0.4  mm. 

The  type.  Cat.  No.  78238,  U.S.N.M.,  was  obtained  at  the  U.  S. 
B.  F.  Station  2682,  off  Nantucket,  in  1,004  fathoms,  bottom  of  green 
mud  and  sand. 

This  is  the  largest  species  of  the  series  of  Caduli  comprisii^  this 
group  of  very  small  slender  forms.  It  is  again  characterized  by  the 
very  decided  oompreaaion  of  the  posterior  fourth  of  the  shell  with  the 
resulting  oval  apical  orifice;  also  by  the  median  equator,  consisting  of 
only  a  very  slight  expansion  of  the  cylinder.  Although  Jeffreys  him- 
self compared  a  specimen  from  the  843-fathom  lot  (station  2115)  with 
specimens  of  his  own  C.  gradtia  from  British  waters,  and  accepted 
their  specific  identity,  I  feel  it  necessary  to  separate  these  Eastern  and 
Western  Atlantic  forms.  The  two  species  are  undeniably  closely  re- 
lated, belonging  to  the  same  group,  but  the  English  specimens  are 
smaller,  more  slender,  and  their  apical  orifices  are  not  usually  so  de- 
cidedly flattened.  In  the  comparison  of  these  very  small  Caduli  one 
senses  certain  differences  that  may  result  from  some  very  slight  cause, 
as  the  degree  of  posterior  curvature,  or  the  d^ree  of  the  anterior  flat- 
tening, or  the  angle  of  obliqueness  of  the  aperture,  or  the  exact  relation 
of  maximum  diameter  to  the  total  length.  These  differences,  if  they 
hold  good  throughout,  seem  sufficient  grounds  for  separation  of  indi- 
viduals taken  from  two  sides  of  a  great  ocean,  even  though  one  may 
not  be  able  to  set  forth  clearly  in  words  these  shell  differences. 
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The  following  are  the  National  Museum  records: 


I^IHM 
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Off  Cap*  Hattatas,  0.  8.  B.  F.  Statloo  1115 

10MIm>.,|n.m.>. 
BU  fmB.,  pt.  m. 

'.SK:S:i:: 

The  following  species  of  unique  character  aeema  to  stand  alone 
among  the  Cadvii  of  the  Atlantic ;  it  is  the  only  one  in  Group  3  referred 
M  m  the  consideration  of  the  subgenus  Gadila: 


I  (GADILA)  CIUNDBATVS  Jaftara. 

Plate  20,  fig.  15. 
1877.  Caduhii  a/HndnOv*  Jbffrbts,  Add.  Mag.  Nat.  Hist.,  ser.  4,  vol.  18,  p.  I5S. 
1882.  Cad\du»i!ylmdraixi*ivrfjixi6,  Proc.  Zool.  8oc.,p.  604,  pi.  49,  fig.  e. 
18S4.  Caduhu  q/Hndmau,  Vkrrill,  Tmna.  Conn.  Acad.  Arts  and  Sci.,  vol.  6,  pt. 

1,  p.  220. 
1896.  CtiduJut  (GatHJa)  eylindratiu,  Pn^Bsr  and  Sharp,  Tryon'a  Man.  Conch., 

vol.  17,  p.  166,  pi.  24,  fig.  26. 

Two  lots  with  a  total  of  four  specimens  in  the  National  Museum  col- 
lection seem  referable  to  JeSreyB'  species.  The  American  specimens 
average  a  trifle  more  in  diameter'  as  compared  with  the  specimens  in 
the  Jeffreys  collection  but  differ  in  no  other  character.  They  are 
probably  (he  most  featureless  of  all  the  Caduli.  The  American  shells 
may  be  described  as  small,  gently  curved,  slightly  contracted  at  both 
ends,  otherwise  of  about  equal  caliber.  They  have  no  swelling.  The 
anterior  aperture  and  the  apical  orifice  are  of  about  equal  size,  and 
both  are  round.  The  anterior  one  is  slightly  oblique.  There  are  no 
rec<^nizable  apical  features.     Measurements  are: 

Length,  7.3  mm.;  diameter,  1.7  mm.;  anterior  and  apical  apertures, 
1.4  mm.  (VerriU). 

Length,  7  imn.;  diameter,  1.25  mm.;  anterior  and  apical  apertures, 
1  mm. 

Length,  8.1  mm.;  diameter,  1.S7  mm.  (Jeffreys). 

In  the  museum  collection  are  a  lot  of  two  specimens,  Cat.  No.  38030, 
U.S.N.M.,  from  the  U.  S.  B.  F.  Station  2041,  off  Nantucket  Shoals,  in 
1,608  fathoms,  bottom  of  globigerina  ooze,  temperature  38°  F.,  and  a 
iotof  two  specimens,  Cat.  No.  38692,  U.S.N.M.,  from  the  U.  S.  B.  F. 
Station  2221,  south  of  Marthas  Vineyard,  in  1,525  fathoms,  bottom  of 
gray  ooze,  temperature  36.9°  F. 

Jeffreys'  records  are  also  abyssal  from  off  the  West  Coast  of  Ire- 
land. These  little  deep  water  shells  are  almost  devoid  of  characters 
187682"— 20 10 
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and  look  like  unidentifiable  fragmmts.  This  species  is  the  only  one 
so  far  known  in*our  faunal  area  with  approximately  equal  sized  open- 
ings and  can  not  very  well  be  grouped  with  any  other  species. 

The  following  two  species,  Gadulua  ocas  and  C.  dominguensis,  possi- 
bly identical,  may  be  separated  from  all  other  known  Caduli  of  our 
faunal  areas  by  reason  of  their  extreme  slendemess  and  by  the  position 
of  the  equator  immediately  behind  the  anterior  aperture  so  that  the 
shells  superficially  appear  to  belong  to  the  Dentalia  rather  than  to  the 
Caduli.  This  is  the  Group  4  referred  to  in  the  comments  on  the  sub- 
genus GadHa. 

CADULUS  (GADILA)  ACUS  DalL 

Plate  20,  fig.  11, 13, 
1889.  Cadului  aeut  Dall,  Bull.  Mua.  Comp.  Zool.,  vol  IS,  p.  432,  pi.  27,  fig.  11. 
18S9.  Cadaiut  aeiu  Dall.  Bull.  37,  U.  S.  Nat.  Mua.,  p.  78,  pi.  27,  fig.  U. 
1898.  Cadultu  (GadiUi)  aeiu,  PiLaBRi  and  Sharp,  Tryon'e  Msd.  Conch.,  vol.  17, 

p.  191,  pl,3e,  fig.  27. 
1901.  Cadulus  aeus  Dau.  and  Simpbon,  Bull.  U.  S.  Fish  Comm.  for  1900,  p.  4B7. 
1903,  Cmfuiua  acu»  Dall,  Bull.  37,  U.  8.  Nat.  Mua.,  p.  78,  pi.  36,  fig.  27. 

The  shell  is  small,  exceedingly  slender,  slightly  curved,  very  gradu- 
ally and  evenly  increasing  in  diameter  from  a  very  small  apical  ori- 
fice to  the  equator,  situated  immediately  back  of  the  anterior  aperture, 
from  which  point  the  cylinder  rather  abruptly  contracts  in  the  short 
distance  thence  to  the  larger  aperture.  There  is  no  local  swelling  and 
the  shell  is  not  flattened.  Many  growth  lines  upon  the  posterior  one- 
third  of  the  shell  are  emphasized  into  almost  a  sculptural  feature  of 
densely  packed  circular  riblets.  The  surface  in  all  the  specimens  of 
the  type  lot  is  remarkably  variegated  by  bands  of  greater  opacity  of 
varying  widths.    The  apical  feattires  are  simple.    Measurements  are: 

Lei^^,  8  mm.;  diameter,  0.75  mm.;  anterior  aperture,  5  mm.; 
apical  aperture,  0.12  mm.  (Dall). 

The  type,  Cat.  No.  95379,  U.3.N.M.,  was  collected  by  Couthouy  in 
30  fathoms,  and  is  from  a  lot  of  many  specimens. 

In  the  National  Museum  collection  are  also  a  lot  of  specimens.  Cat. 
No.  161583,  U.S.N.M.,  from  the  U.  S.  B.  F.  Station  6062,  in  May^uez 
Harbor,  Porto  Rico,  25  fathoms,  bottom  of  sand  and  mud,  tempera- 
ture 75.8°  F.;  one  specimen,  "Santo  Domingo,"  Cat.  No.  314820, 
U.S.N.M.,  from  Sowerby  and  Fulton;  lot  of  three  specimens,  Cat. 
No.  108173,  U.S.N.M.,  from  U.  S.  B.  F.  Station  2668,  off  Fernandina, 
Florida,  in  294  fathoms,  bottom  of  gray  sand,  temperature  46.3"  F. 
The  deeper  and  colder  water  station  of  this  last  lot  raises  a  doubt  as 
to  the  proper  identification  of  these  shells.  However,  the  likelihood 
of  the  dead  specimen  being  swept  off  the  Bahaman  platform  near-by 
may  be  considered. 

Other  lots  in  the  Philadelphia  Academy  of  Natural  Sciences  collec- 
tion are  from  Charlotte  Amalia  Harbor,  St.  Thomas,  5  fathoms; 
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donkey  River,  British  Honduras;  Forto  Barrios  and  Livingston, 
Guatemala;  Belize  Harbor. 

These  sharply  pointed  little  shells  have  a  superficial  resemblance  to 
Dentalmm  tips  and  are  lacking  in  many  of  the  conventional  Gadvlua 
characters.  The  fact  that  the  equator  and  peristome  do  not  coincide 
removes  at  once  the  suspicion  of  Dentalmm  when  the  specimens  are 
cirafully  examined.  The  two  species — Cadvlua  dorhgatus  and  G. 
gretJihwi,  heretofore  described — resemble  G.  acUa  in  the  general 
elongate  slender  form,  but  their  more  posterior  position  of  equator 
and  their  flattened  dorsal  area  just  hack  of  the  aperture  exclude  them 
from  the  aau  group. 

CADtlLUS  (CADn.A)  DOMniCUENSIS  Oilit|Br. 

Plate  20,  fig.  3. 
1S53.  Dentalittm  domingtiense  OBBioNr,  Segra  Hist.  Cuba,  Moll.,  vol.  2,  p.  201, 

pi.  25,  flgB.  7,  8,  8{"1846"). 
1878.  DentaUum  dommffuerue,  Aranqo,  Contrib.  Fauna Mol.  Cubana,  p.. 232. 
IS98.  Cadultu  (OadOa)  dominffumtU,  Pilbsky  aud  Shabp,  Tryon'a  Man.  Conch., 
vol.  17,  p.  IBl,  pi.  36,  fig.  26. 

Shell  "lengthened,  narrow,  arcuate,  smooth,  and  shining;  apex 
Kuminate.    Aperture  contracted,  oblique,  oval.     L,  7," 

The  type  is  in  the  British  Museum.  Saato  Domingo  (Orbigny); 
Martimque  (Orb^y);  Cuba  (Orb^y);  Playa  del  Chivo,  Cuba 
(Arango). 

TiiHK  are  no  authentic  specimens  in  the  National  Museum.  The 
very  meager  description  of  Orbigny  makes  any  positive  identification 
impossible,  but  it  is  certainly  very  closely  allied  to,  if  not  identical 
^th,  Dall's  Gadubia  aeus.  Until  a  comparison  can  be  made  with  the 
Orbigny  type  I  have  thought  it  better  not  to  unite  them  specifically. 
Subgenus  CADULUS  PhUippi,  1864. 
1884.  Cadulut  Phiufpi,  Enumeratio  Hollusrorum  Sit  iliae,  vol.  2,  p.  209. 

"Shell  somewhat  cask-shaped,  short  and  obese,  conspicuously 
swoUen  in  the  middle,  tapering  rapidly  toward  both  ends;  convex  on 
bU  sides,  though  less  so  dorsally.  Aperture  with  simple,  thin  peris- 
tome; anal  orifice  comparatively  large,  with  simple  edge  contracted 
^J  a  wide  circular  callus  or  ledge  just  within  the  opening."  Type, 
Oadidus  omim  Fhilippi  from  the  Mediterranean.  The  above  is  quoted 
from  Pilabry  and  Sharp's  clearer  diagnosis  of  the  subgenus.' 

The  subgenus  includes  the  small  very  obese  forms  of  Gadvli  which 
in  some  instances  seem  almost  deformed  by  their  large  bulbous 
median  swelling.  In  extreme  examples,  such  as  C.  ampuRaceus 
W»teon,  the  two  apertures  are  hut  slightly  constricted  openings  at 
fppOMte  ends  of  a  globe-like  shell.  At  the  other  extreme  the  divi- 
sional Une  between  Gadidm  and  GadHa  can  not  always  be  sharply 

'  TcyoD'a  lluiual  ot  Cooebaloty,  rot.  IT,  p.  IH. 
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drawn.  As  heretofore  observed  in  the  case  of  GadHa  the  value  of  the 
subgentis  Gadvlua  is  rather  as  an  aid  in  grouping  together  a  certain 
number  of  speciee  by  reason  of  a  general  similarity  of  form.  Its 
biological  significance  is  probably  nil. 

There  are  eight  species  of  western  Atlantic  OadtUus  at  present 
known  that  clearly  fall  within  the  limits  of  this  subgenus.  They  are 
specifically  determinable  chiefly  upon  their  relative  degrees  of  obesity 
and  upon  their  size  and  general  facies.  A  key  would  be  of  little  use. 
These  are  G.  ampuUaeeu$,  C.  sj^^vx,  C.  obesvs,  O.  cucurbHa,  0.  pleUen- 
«u,  0.  podogrinua,  C.  'haliiu,  and  C.  Ursua.  Three  species,  0.  eurtiu, 
O.  eongruena,  and  0.  tranaitorius,  occupy  an  intermediate  position, 
not  having  fully  developed  tlie  bulbous  character  of  Oadvhta  s.  s. 
Their  assignment  to  either  GadUa  or  Cadulus  is  entirely  arbitrary. 

CADULUS  (CADULUS)  CUBTUS  WUna. 

Plate  20,  fig.  7. 
1679.  Cadvlm  eurhu  WAfsoH,  Joum.  Linn.  Soc.  London,  vol.  14,  p,  S27. 
18B6.  Cadultu  curfiu  Watsok,  ChatUnger  Report  (Seaphopoda),  p.  21,  pi.  3,  fig.  T. 
1898.  Cadulua  (OadUa)  eurtui,  PilsbrtuuI  9hakp,  Tiyon'a  H&o.  Conch.,  vol.  17, 
p.  175,  pi.  25,  fig.  60. 

The  shell  is  short,  broad,  and  semiobeee,  almost  straight,  narrowed 
at  both  ends,  with  an  approximately  median  sweUing^  gi'^ing  to  its 
convex  side  a  humpbacked  appearance.  The  concave  aide  is  almost 
a  stright  line,  though  curved  a  little  posteriorly,  and  with  a  consider- 
able convexity  at  the  equator.  The  section  is  almost  round.  The 
anterior  aperture  is  rather  lai^e,  slightly  oblique,  and  has  a  thin 
edge.  The  apical  orifice  is  small.  Apical  characters  are  doubtful, 
"chipped," 

The  type  is  in  the  Britbh  Museum  and  measures — Length,  2.5  mm. ; 
diameter,  0.75  mm.;  anterior  aperture,  0.25  mm.  (Watson).  It  was 
taken  by  the  Challenger  at  its  station  24,  off  Culebra  Island,  in  390 
fathoms,  bottom  of  Pteropod  ooze. 

This  species  is  one  of  the  numerous  barrel-shaped  forms  placed 
under  the  section  Cadvlus.  There  are  no  examples  in  the  National 
Museum  collection,  nor  have  I  seen  specimens. 

CADULUS  (CADULUS)  CONORUBNS  WatHa. 

Plate  20,  fig.  10. 
1879.  CoduIiccuitiuconjrnMtM Watson,  Jouni. Linn.  Soc.LoDdon,  vol.  14, p. 527. 
I8S^.  Cadulu*  euTlui  eongrueni  Watson,  Challenger  Report  (Seaj^poda),  pp-  31. 

22,  pi.  3,  fig.  7  (o). 
1898.  Cadulvt  eurtuM  oongruent,  Pilsbrt  and  Sharp,  Tryon'fl  Man.  Conch.,  vol.  17, 

p.  175,  pt.  25,  fig.  69. 

The  author  describes  his  subspecies,  here  given  full  specific  value, 
by  comparison  with  the  type  of  Cadvlvs  curtua.  It  b  one-third  larger 
(length  about  3.3  mm.)  with  less  oblique  aperture  (?).  The  section 
is  round  instead  of  being  slightly  compressed,  as  in  typical  C.  eurtiu 
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The  type,  in  the  British  Museum,  is  from  the  same  Challenger  sta- 
tion as  of  C.  curtua  (24),  off  Oulebra  Island,  West  ladies,  in  390 
(athoms,  bottom  of  Pteropod  ooze. 

I  have  seen  no  specimens  and  can  not  refer  to  the  species  with  cer- 
tuntj  any  specimens  in  the  National  Museum.  The  fact  that  it  is 
not  a  compressed  shell,  as  is  ^.  curtua,  and  that  it  is  also  one-,tbird 
larger,  seems  sufBcient  evidence  to  warrant  a  specific  separation. 

CADULUa  (CADULUB)  TRANSTTOKIUS.  hw  ifKlM. 

The  shell  is  very  small,  quite  inflated,  its  greatest  diameter  being 
about  median,  but  the  equator  is  without  any  local  swelling;  the 
cylinder  is  decidedly  compressed  laterally,  giving  to  the  oblique  aper- 
ture a  somewhat  oval  outline,  but  the  apical  orifice  is  round,  or  in  a 
subspecific  form  very  slightly  flattened.  The  convex  outline  forms 
«  r^ular  arc  without  irregularities  at  any  point;  the  concave  out- 
line is  actually  concave  only  anteriorly,  is  bulged  out  at  the  equator, 
and  is  a  strtught  line  posteriorly.  The  apical  orifice  is  somewhat 
cooatricted,  but  remiuns  relatively  large  for  the  geniis,  and  is  girdled 
witliin  by  a  circular  shelf,  showing  from  without  as  an  internal  white 
callous  ring.    The  apical  features  are  simple.    Measurements  are: 

Length,  3  mm.;  diameter,  0.90  by  0.75  mm.;  anterior  aperture, 
0.5  mm. ;  apical  aperture,  0.4  mm.  ( type  of  typical  subspecies) . 

Length,  3.5  mm.;  diameter,  0.9  by  0.8  mm.;  anterior  aperture,  0.5 
mm,;  apical  aperture,  0.4  nmi.  (type  of  C  (.  harbadensis) . 

This  little  Cadulus  may  eventually  be  connected  by  intermediates 
with  C.  verrUli,  and  thus  be  shown  merely  to  constitute  a  southern 
race  of  that  northern  Gulf  Stream  species.  It  has,  however,  a  more 
inflated  shell  than  has  C.  verriUi  and  seems  to  stand  upon  the  border 
line  between  the  subgenera  GadUa  and  Cadvlua.  I  have  included  un- 
der the  name  a  number  of  lots  that  vary  slightly  from  the  type,  as  I 
tlislike  to  multiply  the  species  of  these  minute  Cadvli  without  more 
abundant  evidence.  A  lot  from  Old  Providence  is  more  particularly 
aberant  in  having  the  inflation  more  localized.  These,  with  (7.  verri/i'i, 
f-  atlajdicus,  and  C.  mayori  resemble  the  species  of  a  European  group 
represented  by  C.  jeffreyai  Monterosato,  and  including  C.  gradiia 
■lefTreys  and  C.  propinquus  Sars;  but  a  careful  comparison  with 
authors'  examples  of  these  eastern  Atlantic  forms  convinces  me  of 
their  8[»eci£c  differences,  although  superficially  they  apftear  to  be  so 
very  much  alike.  On  the  other  hand,  it  bears  close  affinities  with 
the  group  of  bulbous  species  under  the  subgenus  Cadvlua,  and  among 
which  I  believe  it  should  be  placed. 


CADUUIfl  (CADULUS)  TRANSTTOBIUS  nuNBrrORniS.  ■ 

Plate  19.  fip.  6. 
The  shell  of  this,  the  typical  subspecies  of  Cadvlua  tranmtoriua,  is 
•leacribcd  under  the  heading  of  that  species.     It  includes,  however. 


by  Google 


144 


BULLETIN   Ul,   UNITED  STATES  NATIONAI.  MUSEUM. 


only  those  forms  having  a  round  apical  orifice.  The  type  is  some- 
what smaller  than  that  of  the  other  subspecies  recognized. 

The  type,  Cat.  No.  330589,  U.S.N.M.,  was  dredged  by  the  Mbairosg 
at  the  U.  S.  B.  F.  Station  2654,  o£f  the  Little  Bahama  Bank,  in  660 
fathoms,  bottom  of  yellow  ooze,  temperature  39.3"  F.,  and  meas- 
ures^length,  3  mm.;  diameter,  0.9  by  0.75  mm.;  anterior  aperture, 
0.5  mm. ;  apical  aperture,  0.4  mm. 

Other  lots  in  the  museum  collection  are  as  follows: 


Cm.  So. 
TJ,8.N.M. 

Localtty. 

Remarks. 

33as8ft 

3M779 
JUS21 

Little  Bahams  Bank  U.  S.  B.  F.  Btatfon  SflM. , , 
Off  Cape  Canavsnl ,  Plraida.  SUtion  2660 

l«lbns.,gu.m. 
tatna. 

S 
3 

Oulf  of  MbUhj,  off  Cape  9an  BlM,  V.  S.  B.  F. 

Sutton  2399. 
Gulf  of  Mexico,  off  Cape  San  Bias,  U.  8.  B.  F. 

Caew  ™Oreek',  Florida,  EolU  SuUon  3» 

^ 

ansa 

Old  Providence  Island,  north  otCiiloii,  U.S.  B.  F. 
aisdon  «iO. 

382rmB.,Trb.  (rt. », 

CADULUS  (CADULUS)  TRANSTTOBIUS  BAKBADEN8I8,  M*  mUt-U». 
Plate  19,  fig.  7. 

,  One  specimen  in  the  United  States  National  Museum  coUection 
from  Barbados,  taken  in  100  fathoms,  and  which  had  been  referred 
to  Monberosato's  Cadulus  jejfTeysi,  must  be  removed  from  that 
Mediterranean  species,  although  it  is  closely  related.  It  is  only 
separable  from  C.  t.  tranaitonua  in  its  greater  measurement  and  in  a 
slight  degree  of  flattening  of  the  apical  orifice.  The  specimen  is  not 
a  very  good  one,  but  the  variation  from  the  typical  subspecies  is 
obvious. 

The  type,  Cat.  No.  95375,  U.S.N.M.,  measures— length,  3.5  mm.; 
diameter,  0.9  by  0.8  mm.;  anterior  aperture,  .5  mm.;  apical  aperture, 
.4  mm.  It  was  dredged  by  the  Coast  Survey  steamer  Hasaler  in  1871, 
off  Sandy  Bay,  Barbados,  in  100  fathoms. 

A  single  specimen  was  also  taken  by  the  Iowa  State  University 
Expedition  of  191S  in  80  fathoms,  off  Bridgetown,  Barbados.  Thb 
is  a  better  specimen  and  gives  a  correct  measurement  of  4  mm.  in 
length,  the  other  dimensions  being  the  same  as  of  the  type. 

CADULUS  (CADULUS)  AHPULLACEUS  WbIhb. 

Plate  20,  fig.  6. 
1879.  Cadutu*  ampuUactut  Watson,  Journ.  Linn.  Soc.  London,  vol,  14,  p.  529. 
1885.  Cadubu  amputlactut  Watson,    Challenger  Report  (Seaphopoda),    p.    23, 

pi.  3,  fig.  II. 
189S.  Cadulus  {Caduliu)  ampullaceiu,  Pilsbrv  and  Shakp,  Tryoa's  Man.  Conch., 

vol.  17,  p.  158,  pi.  25,  6g.  58. 
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The  shell  is  exceedingly  small  and  bulbous,  botb  tbe  conrex  and 
"concave"  outlines  being  very  convex,  though  not  equally  so.  The 
ftpertures  appear  to  be  but  mere  contractions  at  opposite  ends  of  a 
bulbous  swelling,  forming  two  short  projecting  tubes.  The  equator 
is  postmediao.  The  anterior  aperture  is  large  and  slightly  oblique. 
The  apical  orifice  is  slightly  oval  and  smaller  than  the  other,  and  is 
Darrowed  inside  by  a  callous  ring,  reducing  its  caliber  by  about 
one-half.  The  mai^in  of  this  ring  is  "formed  by  the  projecting  end 
of  a  short  pipe,  which  passes  up  into  the  interior  of  the  shell."  No 
apical  features  are  mentioned  by  tbe  author.    Measurements  are: 

Length,  2  mm.;  diameter,  1.17  mm.;  anterior  aperture,  0.5  mm.; 
apical  aperture,  0.4  mm.     (Watson.) 

The  shell  "differs  from  exiguus  in  being  rounder,  has  no  tube 
anteriorly,  is  not  nearly  so  elongated  posteriorly,  and  is  provided 
with  a  distinct  posterior  pipe."     (Watson.) 

The  type  is  in  the  Britbh  Museum  and  was  taken  by  the  Challenger 
at  station  24,  off  Culebra  Island,  in  390  fathoms,  bottom  of  Fteropod 
ooze. 

There  are  no  specimens  in  the  National  Museum  collection  posi- 
tively referable  to  this  species.  It  is  known  to  me  only  by  Watson's 
description  and  figures.  In  this  form  tbe  very  extreme  of  tbe  bulbous 
shell  is  reached. 

CADULUS  (CADULUS)  mOUUS  WUMii. 

Plate  20,  fig.  9. 
1879.  Cadidiu  exiguui  Watson,  Joum.  Linn.  Soc.  London,  vol.  14,  p.  526 
18S5.  CmfuJtu fictguM  Watson,  Challenger  Rtiport (SeapKopoda),  p.  23,  pi.  3,  fig.lO. 
1S98.  CadtUiu  {CaduluM)  ejiguiu,  Pilsbrt  and  Shabp,  Tryon'e  Man.  Conch., 
vol.  17,  p.  1S9,  pi.  25.  fig.  61. 

The  shell  is  very  small,  short,  infiated,  the  bulbous  swelling  pinched 
in  to  form  two  projecting  short  tubes  at  the  posterior  and  the  anterior 
ends,  the  posterior  tube  being  the  smaller.  The  anterior  aperture  is 
large,  not  oblique,  and  thin  edged.  The  apical  orifice  is  small  and  nar- 
rowed within  by  an  opaque  callous  ring  forming  a  minute  circular  shelf. 
The  apical  features  are  described  as  "chipped."    Measurementa  are: 

Length,  1.9  mm.;  diameter,  0.875  mm.;  anterior  aperture,  0.4  mm.; 
apical  aperture,  0.25  mm.     (Watson.) 

The  type  is  in  the  British  Museum  and  was  taken  by  the  CTiuUenger 
at  Station  24  off  Culebra  Island,  in  300  fathoms,  bottom  of  Fteropod 
ooze. 

A  single  specimen  in  the  museum  collection,  Cat.  No.  216663, 
U.S.N.M.,  is  from  the  Bahamas,  collected  by  the  Albatross,  but 
without  station  number  or  other  record,  and  is  referable  to  this 
species.  One  specimen  was  taken  by  the  State  University  of  Iowa 
Expedition  at  station  10,  off  Bridgetown,  Barbados,  in  100  fathoms. 
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CADULUS  (CADIILU8)  OBC8I18  WatHB. 

PlaW  20,  flg.  8. 
1879.  Cttduluf  obMiu  Watbon,  Joum.  Linn.  Soc.  LoniJon,  vol.  14,  pp.  527,  528. 

Cadjilus  obetui,  Dall,  Bull.  Mue.  Comp.  Zool.,  vol.  9,  p.  36,  in  part. 
.886.  Cadulut  obtmt  Watson,  ChalUnger  Rept.  {Seaphopoda),  p.  22,  pi.  3,  fig.  8. 
I.  Cad^^lu»  obetiu,  Dall,  Bull.  Mu9.  Comp.  Zool.,  vol.  18,  p.  431,  in  part. 
i.  Caduhu  {Cadulus)  obenu,  Filsbrt  and  Sharp,  Tryon's  Man.  Conch.,  vol. 
17,  p.  159,  pi.  25.  fig.  53. 

The  shell  is  very  small,  short,  inflated  in  the  middle,  narrowed  at 
both  ends,  but  more  so  posteriorly,  very  slightly  curved  and  a  trifle 
flattened.  The  convex  outline  is  strongly  arched  and  swollen  cen- 
trally with  a  straighter  very  rapid  descent  from  the  equator  to  the 
anterior  aperture.  The  "concave"  outline  is  strongly  bulged  out 
centrally  and  is  very  little  concave  at  any  point  and  not  at  all  so  as  a 
whole.  The  anterior  aperture  is  lat^e  and  not  oblique.  The  apical 
orifice  is  smaller  and  has  a  callous  ring  within.  The  apical  featuree 
are  described  as  "chipped."    Measurements  are: 

Length,  2.7  mm.;  diameter,  1  mm.;  anterior  aperture,  0.5  nmi.; 
apical  aperture,  0.2  mm.  (Watson). 

The  type  is  in  the  British  Museum  and  is  from  the  Challenger  Sta- 
tion 24  off  Culebra  Island,  in  390  fathoms,  bottom  of  Pteropod  ooze. 

The  only  museum  lot  referable  to  this  species  is  one  of  20  speci- 
mens. Cat.  No.  108171,  U.  S.  N  M.,  dredged  by  the  Albatross  at  the 
U.  S.  B.  F.  Station  2668,  off  Femandina,  Florida,  in  294  fathoms,  bot- 
tom of  gray  sand,  temperature  46.3°.  Doctor  Dall  refers  to  this  spe- 
cies a  lot  from  the  United  States  Coast  Survey  Station  20,  off  Bahia 
Honda,  in  200  fathoms.  It  is  in  the  Museum  of  Comparative  Zool<^y 
collection.  The  shells  differ  from  Doctor  Watson's  C.  exiguvs  only 
in  size,  the  relative  proportions  being  substantially  the  same. 

CADULUS  (CADULUS!)  CUCURBTTUB  IMI. 

Plate  20,  fig.  1. 
1881.  Cadahi*  cueurbitui  Dall,  Bull.  Mub.  Comp.  Zool.,  vol,  9.  p.  35. 
1889.   Cadtdw  cucuTbilut  Dall,  Bull.  Mue.  Comp.  Zool.,  vol.  18,  p.  431,  pi.  27 

fig.  12  (rf). 
1889.  Cadultu  cucurbitai  Dall,  Bull.  37,  U.  S.  Nat.  Mue.,  p.  78,  pi.  27,  fig.  12  (rf). 
1898.  Cadulut  (Cadulus)  cucurbitua,  Pilsbry  and  Sharp,  Tryon'e  Man.  Conch., 

vol.  17,  p.  161,  pi.  25,  fig.  54. 
1903.   Cadulus  mcurfcitu*  Dall,  Bull,  37,  V.  S.  Nat.  Mub.,  p.  78,  pi.  27,  fig.  12  {d). 

This  little  Oadulus  was  decribed  by  Doctor  Dall  from  a  single 
specimen  by  comparing  it  with  C.  obrsu3  Watson  and  C.  tumidosun 
Jeffreys,  between  which  it  occupies  an  intermediate  position.  As 
authentic  examples  of  these  two  -species  used  for  reference  are  not 
readily  available  a  supplemental  description  may  be  of  service. 

The  shell  is  small,  obese,  with  its  equator  about  median  or  slightly 
posterior.  The  cylinder  is  round,  at  no  point  flattened.  The  convex 
side  is  strongly  arched  with  a  slight  concavity  just  for\\'ard  of  the 
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apic&l  orifice.  The  "concave"  side  is  strongly  bulged  out  &t  the 
equator  and  somewhat  concaved  between  the  equator  and  the  two 
euds.  The  apical  orifice  is  round,  pinched,  and  small  but  without 
any  prominent  opaque  rings  or  circular  ledges  within.  The  anterior 
aperture  in  the  type  is  broken  and  shows  no  charftcters.  The  apical 
orifice  is  simple. 

The  type  is  in  the  Museum  of  Comparative  Zoology,  Cat.  No.  7750, 
and  measures — length,  4  mm.;  diameter,  1.25  mm.;  anterior  aper- 
ture, 0.62  mm.;  apical  aperture,  0..37  mm.  It  i3  from  the  United 
States  Coast  Survey  Station  19,  off  Bahia  Honda,  Cuba,  in  310  fath- 
oms, bottom  temperature  52.25°  F. 

The  only  specimen  in  the  National  Museum  collection  referable  to 
this  species.  Cat.  No.  314934,  U.  S.  N.  M.,  is  from  Barbados  and  col- 
lected by  the  State  University  of  Iowa  Expedition,  the  depth  record 
lost.  The  very  inflated  shape,  median  equator,  round  section,  and 
pinched  in  apical  orifice  are  the  main  characters.  It  seems  not  very 
different  from  Wateon'a  Cadvlus  oieaue  except  in  that  it  is  much 
larger.     It  is  also  more  inflated  than  C.  kaliua. 

CADULUS  (CADULUS)  PUTENSIS.  uw  ipKka. 

Plate  20,  fig.  U. 
ISS9.  Cadulut  tutnidotut,  Dall,  Proc.  U.  S.  Nat.  Muh.,  vol.  12,  p.  295  (uot  of 

Jeffreys,  1877). 
1898.  Ciufulu*  tumiibmit,  Pilsbrt  and  Sbarp,  Tryon'e  Man.  Conch.,  vol.  17, 

p.  ISO,  in  part. 

The  sheU  is  small  and.obese,  thick  and  solid,  with  a  median  equator, 
marked  indistinctly  by  an  obtuse  angle  and  not  flattened.  The 
median  swelling  is  pronounced  and  bulbous.  Both  apertures  are 
rather  lu^e,  the  anterior  one  being  oblique.  The  convex  outline 
describes  a  fairly  regular  deep  curve;  the  concave  outline  is  bulged 
oat  at  the  equator  and  scarcely  incurved  at  any  point.  No  apical 
features  are  observable. 

The  type,  Cat.  No.  3.30845  (a),  U.  S.  N.  M.,  measures— length,  5.5 
mm. ;  diameter,  1.6  mm. ;  anterior  aperture,  0.9  mm. ;  apical  aperture, 
0.75  mm.  It  is  from  the  U.  S.  B.  F.  Station  2764,  off  Rio  de  la  Plata, 
in  1 1 )  fathoms,  bottom  of  s&nd  and  broken  shells. 

The  type  lot  consists  of  three  imperfect  shells,  none  of  which 
ahows  clearly  the  apical  or  anterior  apertures,  but  they  do  show  the 
Keoeral  shape  of  the  shell.  There  is  an  uasual  degree  of  variation 
shown  in  the  amount  of  median  swelling  and  in  the  distinctness  of 
the  angled  equator.  These  some  variations  are  shown  in  Jeffreys'- 
Oadultts  tutnidosiis,  to  which  northern  Atlantic  sjiecies  this  species 
a  certainly  very  closely  allied.  Our  is  a  somewhat  larger  shell  than 
C.  tumidosua,  but  were  both  inhabitants  of  the  same  faunal  area 
their  specific  identity  could  hardly  be  questioned. 
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Another  lot  coasistiag  of  but  one  very  imperfect  specimen,  Cat. 
No.  95447,  U.S.N.M.,  from  the  U,  S.  B.  F.  Station  2760,  off  Ceara, 
Brazil,  in  1,019  fathoms,  bottom  of  broken  coral,  temperature  39.5" 
F.  is  probably  this  species.  It  baa  an  extraordinarily  thick  and  heavy 
shell  and  possesses  a  decidedly  carinate  equator,  thereby  again  3ug- 
gestii^  Jeffreys'  C.  tumidoaus. 

Two  more  lots  in  the  National  Museum  collection  from  the  Gulf 
Stream  off  Florida  and  Georgia  are  also  included,  thus  indicating  for 
this  species  very  extended  geographical  range.  These  are:  Two 
specimens,  Cat.  No.  108279,  U.S.N.M.,  taken  by  the  Alba^oes  at  the 
U.  S.  B.  F.  Station  2415,  off  Geot^a,  in  440  fathoms,  bottom  of  coarse 
sand,  shells,  and  foraminifera,  temperature  45.6°  F.;  and  eight  speci- 
mens, Cat.  No.  108172,  U.S.N.M.,  from  the  U.  S.  B.  F.  Station  2668, 
off  Fernaudina,  Florida,  in  294  fathoms,  bottom  of  gray  sand  and 
dead  coral,  temperature  46.3°  F. 

The  rather  startling  association  of  species  from  such  divei^nt 
stations  as  a  thousand  fathoms  and  a  httoral  one  of  11^  fathoms  has 
been  already  presented  by  other  forms  taken  by  the  Albatross  from 
this  same  inshore  haul,  off  the  Rio  de  la  Plata.  Our  very  imperfect 
knowledge  of  the  faunal  conditions  of  the  mollusks  of  the  southeast 
coast  of  South  America  makes  any  explanation  difficult.  The  cor- 
rectness of  the  record  is  also  to  be  questioned. 

CADULUa  (CAIHILV8>  PODAGBINUa  Mw  ^mIm. 

Plate  20.  fig.  5, 
The  shell  is  small,  much  inflated,  and  suddenly  contracting  into  a 
short  pinched-in  dorso-ventrally  flattened  neck,  terminating  in  an 
oval-shaped  apical  orifice.  The  convex  outline  forms  a  strongly 
curved  arch  from  the  point  of  contraction  at  the  neck  to  the  margin 
of  the  very  oblique  anterior  aperture.  On  the  short  "neck"  itself  the 
same  outline  ia  actually  concave.  The  "concave"  outline  ia  almost 
straight  with  a  wide  convexity  at  the  equator  which  ia  slightly  post 
median  in  position.  Within  the  apical  opening  are  callous  rings. 
The  apical  features  are  simple. 

The  type  is  in  the  State  University  of  Iowa  collection.  It  meas- 
ures— 4.5  mm.;  diameter,  1.25  mm.;  anterior  aperture,  0.75  mm.; 
apical  aperture,  0.5  mm.  It  was  dredged  off  English  Harbor,  An- 
tigua, in  120  fathoms. 

The  extreme  shortness  of  the  posterior  portion  and  the  sudden  con- 
traction of  the  bulbous  swelling,  along  with  the  posterior  position  of 
'  the  equator,  give  to  the  shell  a  curiously  humpbacked  appearance. 
Its  nearest  ally  is  Cadulus  halius,  from  which  it  differs  in  the  humped 
appearance  given  by  the  sudden  constriction  of  the  bulbous  portion. 
Both  this  and  0.  hfUi%is  were  taken  in  the  same  haul  of  the  dredge, 
but  among  a  number  of  specimens  of  each  there  arc  no  intermediates. 


by  Google 


EAST  AMERICAN  SCAPHOPOD  MOLLUSKS.  149 

A  siogle  specimen  in  the  lot  is  smaller — length,  4.2  mm. ;  diameter, 
1.1  mm.,  but  otherwise  agrees. 

Topotypes,  a  lot  of  two  Bpecimflns,  Cat.  No.  314935,  U.S.N.M., 
dredged  by  the  State  Uoiveraity  of  Iowa  Expedition  at  station  115, 
off  English  Harbor,  Antigua,  in  120  fathoms,  are  the  only  specimens 
in  the  National  Museum  collection. 

CADULU8  (CADinUB)  HAUU8.  naw  ivmIm. 

Plate  20,  eg.  12. 

The  shell  is  small,  rather  inflated,  with  a  median  equator,  rather 
short  and  somewhat  flattened,  with  an  oral  apical  opening.  The 
"neck"  or  posterior  end  is  contracted,  though  not  abruptly  so. 
The  convex  outline  posteriorly  is  a  little  concave,  but  is  very  convex 
over  the  bulging  median  portion  and  very  slightly  convex  anteriorly. 
The  concave  outline  ia  modified  by  a  convex  bulge  in  the  median  por- 
tion. The  median  equator  is  not  marked  by  any  carination.  The 
anterior  aperture  is  small  and  oblique.  Some  opaque  rings  within 
the  apical  orifice  are  quite  noticeable.    Apical  features  are  simple. 

The  type  is  in  the  collection  of  the  State  University  of  Iowa,  and 
measures — length,  5.5  mm.;  diameter,  1.3  mm.;  anterior  aperture, 
0.6  mm.;  apical  aperture,  0.5  mm.  It  was  dredged  off  English  Har- 
bor, Antigua,  in  120  fathoms. 

This  species  resembles  Caduhta  podagrinua  in  several  features,  but 
lacks  the  exonerated  humpbacked  appearance.  The  bulbous  por- 
tion of  the  shell  more  slowly  contracts  into  the  pinched-in  neck  and 
has  a  more  median  position  of  the  equator.  Although  the  two  species 
inhabit  the  same  localities,  there  are  no  intermediates  among  the 
specimens  before  me. 

Cotypee,  a  lot  of  four  specimens.  Cat.  No.  314936,  U.S.N.M.,  were 
obtained  by  the  State  University  of  Iowa  Expedition  of  1918  at 
station  115,  in  120  fathoms,  off  English  Harbor,  Antigua. 

CADULU8  (CADULU8)  TIBSUa  Mw  t^mim. 

Plate  20,  fig.  4. 
The  shell  is  small,  rather  strongly  curved,  with  very  small  aper- 
tures. The  equator  is  slightly  anterior  to  a  median  position  and 
marks  a  pronounced  local  swelling.  The  convex  outline  describes  an 
even  deep  arc;  the  concave  outline  has  a  convex  bulge  at  the  equator. 
The  neck  or  posterior  portion  is  quite  long  and  round,  ending  in  a  very 
small  round  apical  opening.  The  anterior  aperture  is  not  oblique, 
but  is  slightly  oval,  the  anterior  portion  of  the  shell  being  a  little 
Battened  dorso-veatrally.  Just  within  the  apical  orifice  is  a  callous 
ring.  The  lateral  outlines  viewed  dorsalty  or  ventrally  taper  evenly 
from  the  equator  to  the  small  ends,  giving  a  fusiform  shape  to  the 
cylinder.     The  apical  features  are  simple. 
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The  type  is  in  the  Stale  University  of  Iowa  collection  and  meas- 
ures— length,  3.1  nun.;  greater  diameter,  0.8  mm.;  lesser  diameter, 
0.7  mm.;  anterior  aperture,  0.35  mm.;  apical  aperture,  0.2  mm.  It 
was  taken  at  the  Statn  UoiTersity  of  Iowa  Expedition  Station  51, 
off  Barbados,  in  33  fathoms. 

This  fusiform  little  shell  resembles  a  very  small  Oadvlue  bushii,  but 
its  localized  sweUing  and  very  small  openings  and  simple  apex  seem 
to  denote  a  position  under  the  subgenus  Cadvlus.  It  differs  from  all 
the  others  of  the  group  in  its  fusiform  shape,  caused  by  the  evenly 
converging  lateral  outlines.  In  the  museum  collection  is  a  single 
specimen,  Cat.  No.  314937,  U.S.N.M.,  collected  by  the  State  Uni- 
versity of  Iowa  Expedition  of  191$  at  station  80,  off  Bridgetown, 
Barbados,  in  40  to  75  fathoms. 


by  Google 


EXPLANATION  OF  PLATES 


b,  Google 


Plate  1. 

Fio.  1.  DentaUum  laqtuatum  Venill.    Greatly  enlai^ed  sculptural  detail 

2.  Dentalittm  Uxatianum  PhiUppi.    Posterior  section 

3.  Denlalium  Itujaeatum  Vsrrill,     Tip  greatly  enlarged 

4.  DentaliuTn  taananumUxamanumVbihjipi,  24  mm 

5.  Dentalium  teautanum  Uxtuianum  Philippi,  21  mm 

6.  Denlalium  laqtieatum  laqtualum  Verrill,  26  mm 

7.  Denlalium  laquealtim  lagtttalumYeniW,  64  mm 

S.  Dentaliujn  laqiuatujn  regutare,  new  aubepeciea.     Type.    40.5  mm 
9.  Dentalium  tecanonum  Philippi.     Anterior  section 
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Plate  2. 

Flo.  1.  Dentatium  tex/uianum  cutvm,  new  aubapecies,  24  mm 

!.  DenbUiun  Uxatiamim  rioente,  median  section 

3.  Denlalium  tejtaiianum  rioente,  daw  Bubspeciee.    Type,  17.6  mm 

4.  Denlalium  fcxononunt  ctitwn,  pofltertor  section 

5.  Dtntalium  pouUtt  porUtricente,  new  Bubapei^iee.    Type,  42  mm 

e.  DmUilium  gtmldii  DM.    Type,  29  nun 

7.  DmtaliwngmiUiii  Dim.    Ibgnified  Kolptural  deUil 

B.  Dmtalium  ttxatianvm  eatum,  antarior  section 
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Plate  3, 

1,  1.  Denlalium  olnatTum  Dall.    Typo,  28  nun 

2.  DeTitalimii  rebgecatnM,  new  species.     Type,  13  mm.  (juvenile) . . 

3.  Dentaliam  obtcumm  Doll.    Sculptural  detail 

4.  Dentalium  cardwu  Dail.    77  mm 

5.  Denlaliumcarduut  Dall.     20  nun.  (juvenile) 

G.  Dmtalium  gouhki  coloneH$e,  uwt  eatxpecim.    Type,  36  mm 

7.  DenUMum  tardaat  Dall.    Sculptural  detail 
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Plate  4. 
0.1.  Denl^wm  oeddentale  Btimpmiti.    ApicAl  portioD  magnified.. 

2.  DmttUittin  entak  ttimpvmi,  new  name.    40  mm 

3.  DaUaUum  entait  ttimptoni.    38. S  mm 

4.  DtMaHwn  entak  *timp»orU.    Magnified  apical  portioD 

5.  DtnttUium  oeddenlaie  oeddentale  Stimpaon.    31  mm 

6.  Dentalium  oeeitierUaU  oeeidentaU  Stimpmn.    30  mm 

7.  DtntaUum  oecidentak  occidenlaU  Stimpaon.    26  mm 

6.  Dentalium  agiie  mbagUe,  new  subspecie*.    Type,  62  mm 

9.  Dentalium  oeridentale  oeeidenlaU  Stimpeon,    38  mm 

ISrSK!-— 20 11 
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PmiB  6. 

Fio.  1.  Dtnlalium  anliHamm  Orbigny,  15.5  mm 

2.  Denlalittm  antillarum  Orbigny,  S  mm 

3.  Dentalium  anlillarum  Orbingy,  16  mm 

4.  Dentalium  antillarum  Orbigny,  20.5  mm 

5.  DentaliuTn  otcidentale  georgietae,  new  name,  29  mm  . 

6.  Denfalt'um  onfi'IJarum  Orbigny,  21.5  mm 

7.  DeidaUuTA  mUiUantm  Orbigny,  10  mm 

8.  Dtntalium  antillarum  Orbigny.    Sculptural  detail.. 
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Puts  «. 

I.  1.  Dtntatitim  pMudohexagantan  Iberiag.     20  mm 

2.  Daitalium  ptttuhhexagonam  Ihering.     Posterior  section 

3.  Dentalium  pteudohexagonum  Iherii^.    Sculptural  detail 

4.  Dentalium  ditparilt  Orbigny.    20  mm 

5.  Dentaliwn  ditparile  OrHgay.     32  mm 

6.  Dentalium  ditpariU  Or\agay.     25.5  mm 

7.  DenttUium  diiparik  OtUgay.    Posterior  set  tion 

S.  Dentalium  ditparile  Orbigny.     Anterior  ee;  tion 
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Plate  7. 

Fio.  I.  Deniaiiumeeralamfiavwn,  new  Bubapedu.    Type,  26.6  mm GI 

2.  Denialiumeeraiumoeratumliaii.    Type,  30  mm GO 

3.  i>«nfaituTn  ceralam  Unai,  new  subapeciea.     Type,  19  mm 52 

4.  DenbUiwn  eeratum  Dttll.    Sculptural  detail  of  apicft)  portion 41 

5.  Deniaiium  eeralum  Dall.    Sculptural  detail  of  median  portion 41 

6.  DenMiwn  ceratitm  Dall.    Sculptural  detail  of  anterior  portion 4f 

7.  Denbdium  etratuTti  Dall.    Apical  aection 49 

8.  DtnbUium  Utphrium  Dal\.     Type,  17  mm 63 
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Platb  8. 

B.  1.  DenlaliumamphiahimW aieaa.    Type,60inm.    CopyotWataon'etigure. 

2.  Denialimn  bartUtU,  new  species.    Type,  42  nun 

3.  DenUilmmeaUittirixTtail.    23.&min.  (juvenile) 

4.  DfrUaliun  eaUUhrix  Dall.    Type,  24  mm.  (juvenile) 

6.  Dmlalium  (ubulotum,  new  Bpedea.    Type,  37  mm 

6.  DentatiumeaOiOtrixBall.    Enlarged  Kulptural  detail 

7.  DentaliumbortleUi.    Enlarged  sculptural  detail 
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Plate  0. 

Fig.  1.  DetUaliwn  perlongum  DaJI.    8«tect«d  type,  99  min 

2.  Dentaliwn  meridionak  meridionak  PiUbry.    Type,  101  min 

3.  Dentalwim  meridionak  verriUi,  new  name.     Selected  type,  82  nuD . . 

4.  Dmtaliwn.  mtridionale  jamaiemte,  new  mibopecies.    Type,  110  mn  . 
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Plate  10. 

Pio.  1.  Dentaliumfioridente,  new  species.     Type,  62  mm 

2.  DentaliumfloT-iderue.    26.5  mm.  (juvenile) 

3.  DeTUalinmeboreumCoand.    Typeof  "malora"  DaJl.    42.5mm 

4.  DtJilaliwn  tborettm  Conrad.    Type  of  "Upturn"  Bush.    31  mm 

5.  DcTilalium  eftoreum  Conrad.     Delail  of  apical  portion 

6.  Dentaliumfloridenie.     Sculptural  detail  (anterior) 

7.  DrntatnunflorideTue.     Sculptural  detail  {poflterior) 

8.  Dentaliiaa  eboreatn  Conrad.    Detail,  median 

9.  Derttalium  eboreum  Conrad.    Detail,  anterior 
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Platb  11. 

Fio.  1.  Dmtalium  temUtriolalmn  Guilding.    29. S  mm 

2.  Denlaliwn  temittriolalutn  Guilding.    31,5  mm 

3.  DenUilium  temittriolattim  Guilding.    Detail  of  apical  portion 

4.  Dentaliuin  amalienie,  new  spociefl.    13  mm 

5.  Dentaliwn,  amaliente,  type,  16  mm 

6.  Denlalium  eboreum  Conrad.     19  mm 

7.  Denlalium  eiraartdnttum  Wataon.    48  mm.    Copy  of  WatMn'e  figure- . 

S.  DenUUium  tetmitriolatum  Guilding.    Det^l  in  median  portion 

9.  Dentalium  temiitriolatum  Guilding.    Detail  in  anterior  portion 
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Plate  12. 

1 
Flo.  1.  Denlalittm  teriealum  Dall.    Type,  13  mm.  {juvenile) 

2.  DmCaltumftodonPilsbryandShup.    Type,  25.3  mm.    Copy  of  original 

figure 

3.  Dentalium  liodan  Pilsbry  and  Sharp.    Enlaiged  apical  portion.    Copy 

of  originBl 

1.  DenCaftumfiodonPilsbryandSbarp.    Enluged aut«riot portioti.    Copy 
of  original 

5.  DenUUitan  callipeplian  Dall.    Type,  62  mm 

6.  Denlalivm  lerieatum  Dall.    Detail  of  apical  portion 

7.  Dentalium  calairua  Dall.    Type,  19.5  mm 

8.  D«nialium  caJomut  Doll.    Apex  detail 
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Puts  13. 

I 
Fio.  1.  DmUdiumliodonaUoKkirnuimPitabTyttadStarp.    Detail  of  ftpica)  por- 
tiiia  from  original  figure 

2.  Denlalitim  tounrbf/i  Guilding.    11  mm 

3.  DeiUalium  •ouwrtyt  Gruilding.    12  mm 

4.  Dentalivm  liodon  aUo»ehumwn  IHIabry  and  Stutip.    Detail  of  apicftl  por- 

tion; copy  of  original  figure 

5.  Denialivm  liodon  aliotdtitmttm  Pilsbry  and  Stuup.    Type.    Copy  of 

origiittl  figure 

6.  DeiUaUwn  tiodon  aUoichttumm  Pilsbry  and  Sharp.    Type.    Copy  of 

original  figure 

7.  Dm/otium  Knccrtyt  ;vUH«rt,  new  aubepeciea.    Greatly  enlarged 

8.  Drntalium  sowerbifi  peUuxri,  new  Bubapedea.    14.5  mm 

9.  i)«TU(iItum  (ouwrftsri  p<Ui<xrt,  new  mibflpeciea.    Type,  11.6  mm 

10,  Dattalium  towtrbyi  Guilding.    GrMtly  enlarged 
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Platb  14. 

Fb.  1.  Denlalium  cnneultu  Jeflreye.    30  mm 81 

2.  Dmtalium  ophiodon  Doll.    Type,  12.6  mm 64 

3.  Denlalium  premtmTilthry  and  Sharp.    17  mm 63 

i.  Dmtalium  mtieulvM  JeffreyB.    Apical  deUil*. 81 

5.  Dentalimn  eruieuiu*  JeffreyB.    Copy  from  Watioi) 81 

6.  DmUUvumpn$tinnVU»hty»aiSiiMrp.    Section 63 

7.  Dmtalium  entieulu$  Jeflreye.    Poeteiior  aectioa 61 

8.  Denlalium  prtttum  Filsbry  and  Sharp.    Copy  of  "comprtutan  "  WataoD 

fifpires 83 

9.  DenlidiuTn  eniieultu  JeFfreya.    Antwior  aectioD 81 

10.  i>mbiltum  <li<^un>  Wataon.    Type,27[Din.    Copyof  Wataon'sflgurea.  83 
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Platb  16. 

Fig.  1.  Entalina  plat^moda  Vlttaoa.    Posterior  wctitni 

2.  Bnlalina  quadrala.    Posterior  sectaoa 

3.  Entalina  quadraia,  new  eptedee.    Type,  12  mm 

4.  Eniahna  platymodei  V/Ataon.    10.5  mm 

6.  ^italuin  plo^irux&f  WatMD.    Greatly  enlaiKed 

6.  EnlaliTUi  quadrala.     Greatly  enluged 

7.  Ertlalina  platf/modet  Wa,1aaa.    Anterior  section 

8.  Denlalium  itmotdtaum  Pilsbry  and  Sharp.    Convex  side. . 

9.  DentaUum  itenotdtktan  Pilsbry  and  Sharp.    25  mm 

10.  Enlalma  quadntta.    Anterior  section 
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Plan  16. 

] 
).  1.  AtpAofWdmlalMtm  Moiton  Sowerby.    17  nun 

2.  Siphoitodentatium  MmUi,  new  BpeciM.    ^pe,  7  mm 

3.  Siphonodenlalium  ttriatinum,  new  ipectee.    Type,  7  mm 

4.  SiphimodeiUtUmm  oeddtntak,  new  Bpedee.    Type,  3.15  mm 

6.  StpAimodmloMum^tttuni  Watson.    G.Smm.    Copy  of  Wtttson'i  figuiee. 
C.  ^{pAiMKNtniliiJtwn  butH,  new  ^tedee.    Type,  6  mm 

7.  ^tpAonodnUolium  ticmUi.    Apical  detail 

8.  Siphonodenlalxum  ttfiatxnum.    Sculptunl  detul 

9.  SiptttmodttUeiium  lobaban  Sowetby.    Apical  detail 
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Plate  17. 

P»g.. 

Fio.  1.  Cadulw  tetratchuliu  Watoon.     7.45  mm.     Copy  of  Wfttaon's  figuree 97 

2.  Caduliu  qMuHdentatut  Dail.    9  mm 97 

3.  Caduhu  quadridentatu*  DaH.    Enlarged  tip 97 

4.  Cadului  qwiAidenlatiu  aoomptut,  new  aubspeciee.    Type,  5,1  mm 100 

5.  Cathilut  Utrodon  Pilsbry  and  Shup.     5.6  mm 101 

6.  Caduhu  axrolinengU  Bush.    8  mm 102 

7.  Cadulut  carolinermt  Bush.    Apical  features lOZ 

8.  Cadulu*  poculum  Dall,    Type,  12  mm 108 

9.  Cadulut  iptctabilis  \i)TTi\l.  .  Type,  15  mm 106 

10.  Cadubu  eleplua,  new  Bpeciea.     Type,  17.5  mm 107 

11.  Caduliu  atqwilU  Dall.    Type.  15  mm 109 

12.  Caduiui  grandu  VeniH.    IVpe,  15  mm 106 
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Platb  is. 

□  .  1.  Cadulu* agattiniDM.    Type, 9mm 

2.  Cadubu  parvut,  new  ipecies.    Type,  S.8  mm 

3  Cadulu*  agatmUHU.    8.75  mm 

4.  Cadulut  panmt,  new  qmcieB.    6  mm 

6.  Cadulut  eatlunu,  newapeciea.     Type,  8.6  mm 

6.  Cadulut  partorieennt,  new  ipeciea.    Type,  7  mm 

7.  Cadubu /oteeyetuu,  new  epecdee.    Type,  7  mm 

8.  Caduliu  vulpident  Wfttaon.    8.75  mm.    Copy  of  Wateon's  figuies 

9.  Cadulut  TuthUarnt,  new  HubBpedee.    Type,  8.3  mm 

10.  Cadulu*  pandionit  Veirill  and  Smitb.    Type,  10  mm 

11.  Cadulut  ffreenlawi,  new  species.     Type,  11  mm 

12.  Carfuliu  uKitiOTii  Dall.     H.3  mm 

13.  Cadubu /oteeyeruu.    Apical  fe*torce 

14.  Caduliu  provukntu,  new.apeciee.    Type,  S.(t  mm 

15.  Cadulut  ruthii  nuhH  Filabry  ud  Sharp    Type,  11.6  mm 
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PUTBlS. 

Pica. 

Fio.  1.  CtuAdiu  nutrufen*  Wataon.    Topofype,  3  mm 132 

2.  Cadulu*  iota,  nvrr  apeaee.    Tj'pe,  2  mm 134 

3.  Cadubu  maytni,  new  ipedM.    Type,  4  mm 133 

4.  Caduliu  minutculuM  Dail.    Type,  2.33  mm 134 

5.  Corfuliu  •u6uJ(i,  new  ■pedes.    Type,  3.5  mm 135 

6.  Cadubis  Irantiloriui  traiuUoriu*,  new  mibepeciee.    Type,  3  mm 143 

7.  Caduba  tranaitoriia  barbadetuit,  new  subepeciee.     Type,  3.6  mm 144 

8.  Cadulut  amianliu  Dall.    Type,  5.7S  mm 128 

9.  Cadulu*  nitidu*,  new  species.    Type,  5.75  nun 129 

10.  CaduitM  friofitt  DaU.     Type,  6.6  mm 126 

11.  Caduba  mirident  Wataon.    3  mm.    Copy  ot  Watotrn's  figure 131 

12.  CaduItM  iunwio  Dall.    Type,  6  mm 12« 

13.  Caduivt  vtrrilli,  new  species.    Type,  2.75  mm 136 

14.  Cadulu*  rtgxdarit,  new  species.    Type,  4.25  mm 137 

15.  Cadulw  tlongatut,  new  species.    Type,  14.1  mm 122 

16.  Caduivt  braxUientit,  new  species.     Type,  6.6  mm 124 

17.  Cadulu*  tviAprnmi,  new  species.    Type,  7.5  mm 127 

18.  Cadabu  nuamtentu,  new  species.    Type,  7.76  mm 129 

19.  Onfojut  (iredtf,  new  ^wciee.    Type,  11  mm 124 
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PL4TB   20. 

Pio.  1.  Caduhu  ctiCurMtu  D»ll.     Typo,  4  nun 1« 

2.  CaAUxu  otZdMieiM,  new  spedea.    Type,  4.9  mm 137 

3.  Codultu  domin^tuniu  Orhigny.    7  mm.    Copy  of  Orbipiy'e  6guree . . .  Ml 

4.  CaduluM  tenut,  new  ipedee.    Type,  3.1  mm 149 

5.  Cddulu*  podagrimu,  n«v  apeoM.    Type,  4, S  mm 148 

6.  Cadulu*  ampuliaenu  Watson.    2  mm.    Copy  of  Watson's  figures 144 

7.  CoAUu*  eurha  Watson.    S.6  mm.    Copy  of  Watson's  figures 142 

8.  Caduttta  obem  Watson.    2.7  mm.    Copy  of  Watson's  figures 14« 

9.  Cadulum  exigwu  7f».taoB.    1.9  mm.    Copy  of  Watson's  figures US 

10.  Cadulu*  amgnum  Watson.    Cc^^  of  Watsrai's  figures 142 

11.  Cadultf  aem  Dall.    Type,  8  mm 140 

12.  CaiMtu hatitu,  new spsciea.    Type, 5.6 mm. ..' 149 

13.  Coriuiuf  acu*  Dall.    Apical  portion 140 

14.  Cadului  platentit,  new  species.     Type,  6.5  mm 147 

15.  CaduivM  a/Hndralw,  hBnye,    7  mm 190 
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ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  BuUetina. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper  in  pamphlet  form,  is  distributed  to  specialists 
and  other  interested  in  the  different  subjects  as  soon  as  printed. 
The  date  of  puljlication  is  printed  on  each  paper,  and  these  dates  are 
also  recorded  in  the  tables  of  contents  of  the  volumes. 

The  Bulletins,  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprisinjg  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  .works,  reports  of  expeditions, 
and  catalogues  of  type  specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates  were  regarded  as  indis- 
pensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribu- 
tions from  the  National  nerbariwm,  has  been  published  as  buIletinSL 

The  present  work  forms  No.  112  of  the  Bulletin  series. 

WnXIAH  DE  C.  RAVEHm., 

Administrative  Assistant  to  the  Secretary, 
in  charge  of  the  United  States  Natianail  Museum. 
Washinoton,  D.  C,  November  5,  1920. 
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SUMMARY  OF  THE  MARINE  SHELLBEARING  MOLLUSKS 

OF  THE  NORTHWKST  COAST  OF  AMERICA,  FROM 
SAN  DrEGO,  CALIFORNIA.  TO  THE  POLAR  SEA,  MOST- 
LY CONTAINED  IN  THE  COLLECTION  OF  THE  UNI'l'ED 
STATES  NATIONAL  MUSEUM,  WITH  ILLUSTRATIONS 
OF  HITHERTO  UNFIGURED  SPECIEa 


By  William  Healey  Dai,l. 
Sonorarjf  Curator  of  iloUutki,  United  State*  XatUmal  Uioeum. 


INTRODUCTION. 

To  the  preparation  of  this  summary  the  author  hus  brought  the 
results  of  more  than  50  years'  study  of  the  molluscan  fauna  of  the 
northwest  coast,  his  personal  investigations  in  the  field  having  begun 
Id  1865,  nhen,  under  the  auspices  of  the  Smithsonian  Institution,  he 
visited  the  sliores  of  the  Pacific  as  a  member  of  the  scientific  corps  of 
the  Western  Union  Telegraph  Expedition. 

Since  that  time  a  constant  inflow  of  material  from  that  region  has 
euriched  the  collection  of  the  United  States  National  Museum  until 
it  has  become  unrivaled  in  this  group  of  animals. 

Very  few  of  the '  species  described  from  the  area  between  the 
southern  boundary  of  the  United  States  and  the  Polar  Sea  on  the 
Pacific  coast  are  absent  from  the  series  referred  to.  In  a  few  cases 
Inhere  the  writer  has  not  been  able  to  verify  personally  the  names  or 
the  distribution  from  authentic  specimens,  the  name  of  the  authority 
upon  whom  the  data  rest  has  been  added  in  parentheses. 

The  distribution  of  the  Mollusca  on  the  west  coast  of  America  may 
be  aUotted  to  three  grand  divisions:  the  Arctic  or  Boreal,  the  Tem- 
perate, and  the  Tropical  faunas. 

The  fii-st,  containing  many  Circumboreal  species,  extends  from  the 
Arctic  or  Polar  Sea  to  the  southern  limit  of  drift  ice  in  winter  in 
Bering  Sea. 

The  Temperate  division  extends  from  this  line  southward  on  the 
west  coast  of  America  to  Point  Conception,  California. 

The  Tropic  division  extends  from  this  point  southward  to  Point 
Aguja  on  the  coast  of  Peru. 

Each  of  these  divisions  may  be  subdivided  into  subordinate  and 
reasonably  distinct  faunas;  the  Arctic  into  Eastern  and  Western,  or 
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Atlantic  and  Pacific;  the  Temperate  into  Aleutian,  Oregonian,  and 
Califomian;  the  Tropic  into  Gulf  of  Calif omian,  Panamic,  and 
Ecuadorian.  These  divisions  coincide  with  differences  of  tempera- 
ture of  (he  sea  water,  generally  indicated  by  the  distribution  of 
ocean  currents. 

Taking  the  distribution  of  a  single  family  these  distinctions  might 
have  their  boundaries  somewhat  modified,  but  on  the  average  of  the 
whole  molluscan  fauna  they  appear  to  be  well  established. 

The  limits  of  these  faunas  are  not  in  all  cases  sharply  defined. 
Some  of  the  less  sensitive  speiies  will  be  found  to  range  far  beyond 
the  divisional  boundaries.  In  southeastern  Alaska,  where  the  in- 
shore channels  of  the  Alexander  Archipelago  are  kept  cold  by  the 
drainage  from  glacier  streams,  many  Arctic  forms  persist ;  perhaps 
relicts  from  the  glacial  period;  while  on  the  outer  fringe  of  the 
islands  quite  a  number  of  the  more  southern  species  extend  their 
range  northward  in  the  warmer  ocean  waters. 

The  student  of  this  list  will  notice  many  more  species,  which  from 
southern  California  extend  their  range  to  Panama  or  even  Peru,  than 
are  recorded  in  any  previous  publication. 

There  is  a  special  faunula  existing  on  the  shallow  plateau  of 
northeastern  Bering  Sea.  It  is  composed  largely  of  carnivorous 
gastropods,  which  do  not  approach  the  shores.  This  has  furnished 
a  multitude  of  Burcinidae  to  the  present  summary,  and  was,  before 
the  incursion  of  the  whaling  fleet,  the  summer  feeding  ground  of 
vast  numbers  of  the  Pacific  walrus. 

Before  concluding  this  introduction  it  would  be  improper  to  omit 
a  few  words  of  gratitude  to  the  numerous  private  students  and  col- 
lectors wliose  investigations  and  contributions  to  the  collection  have 
added  a  multitude  of  new  forms  to  the  known  fauna,  and  to  whom  fl 
large  part  of  such  completeness  as  this  summary  may  possess  is 
necessarily  due.  Detailed  acknowledgments  must  await  another 
occasion,  but  the  evidence  of  tlieir  activities  is  on  permanent  record 
in  the  collections  of  the  United  States  National  Museum,  and  will 
afford  to  future  students  an  indispensable  basis  for  study. 

Acknowledgment  must  also  be  made  to  the  Director  of  the  United 
States  Geological  Survey  for  the  opportunity  afforded  me  to  work 
upon  and  publish  the  present  paper. 

In  indicating  a  figure  illustrative  of  the  species  standard  works, 
such  as  are  generally  accessible  in  large  libraries,  have  been  chosen 
when  possible.  If  the  figure  in  the  work  referred  to  bears  there  a 
different  spetific  designation  from  the  one  here  adopted,  it  may  be 
understood  that  the  former  name  is  a  synonym  of  the  one  used  in  this 
summary,  or  for  some  other  reason  is  not  accepted. 

Every  effort  to  keep  the  classification  adopted  as  up  to  date  as 
possible  has  been  mode;  though  this  is  a  subject  on  which  differences 
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of  opinion  are  to  be  expected.  The  International  rules  of  nomencla- 
ture have  been  rigidly  followed,  in  the  belief  that  the  progress  of 
science  depends  largely  on  standardization  of  names,  however  pain- 
ful it  is  to  note  the  disappearance  uf  familiar  but  erroneous  designa- 
tions. The  accuracy  called  for  by  the  present  state  of  the  science 
should  not  be  relaxed  to  satisfy  the  iprotests  of  amateurs  in  taxonomy. 

In  compiling  this  list  I  have  taken  advantage  of  the  work  of  my 
colleague,  Dr.  Paul  Bartsch,  who  has  with  great  care  and  intense 
microscopical  study  worked  out  the  species  of  minute  forms,  such  as 
the  Pyramidellidae,  Bissoidae,  Synceratidae,  and  Caecidae,  and  have 
adopted  his  results  as  published  in  the  Proceedings  of  the  United 
States  National  Musemn  during  the  last  few  years,  with  only  such 
changes  as  the  progress  of  science  since  their  publication  has  made 
advisable.  Many  forms  which  on  a  superficial  examination  by  the 
older  authors  were  regarded  as  mere  mutations  of  a  single  species 
have  proved  on  microscopic  study  to  possess  constant  characters  fully 
entitling  them  to  specific  rank.  In  general,  whenever  the  characters 
seem  to  justify  it,  I  have  preferred  to  record  separately  forms  which, 
on  the  examination  of  only  a  few  specimens,  might  have  been 
regarded  as  mere  mutations.  By  thus  separating  them,  often  from 
examination  of  a  multitude  of  individuals,  attention  is  called  to  their 
characters,  and  future  students  will  have  an  opportunity  to  exercise 
their  judgment  on  the  question  of  specific  distinction  when  otherwise 
it  might  have  been  entirely  overlooked. 

Many  of  the  species  with  a  wide  geographical  range,  follow  the 
isotherms,  and  when  collected  in  the  north  appear  to  be  denizens  of 
moderate  depths,  but  in  the  southern  part  of  their  range  are  found 
only  at  great  depths  where  the  temperature  of  the  water  is  the  same 
as  in  their  more  boreal  habitat.  It  becomes  difficult  therefore  to  de- 
termine which  species  are  really  members  of  the  archibenthal  fauna, 
I  have  in  the  following  discussion  regarded  only  those  found  exchi- 
Mvely  in  depths  of  over  200  fathoms  as  belonging  to  that  fauna,  and 
therefore  the  number  of  species  of  that  group  in  the  table  may  seem 
unduly  small,  for  many  of  the  others  also  reach  gi-eat  depths  in  part 
of  their  range. 

A  very  few  exceptional  cases  occur  where  speies  are  known  from 
deep  water  in  the  northern  part  of  tlieir  range  yet  have  been  obtained 
in  moderate  depths  in  the  south.  Transpoi  tation  and  regurgitation 
by  fishes  may  account  for  this  anomaly  which  must  await  more 
thorough  collection  of  living  specimens  for  explanation. 

In  certain  cases  of  anomalous  distribution  reported  by  collectors, 
uid  when  I  have  not  examined  personally  authentic  specimens,  I  have 
appended  the  name  of  the  authority  for  the  locality.  A  former  habit 
of  the  Spanish  women  of  southern  California,  of  preparine  shell 
work  for  sale  to  tourists  and  of  carrying  their  baskets  of  shells  (often 

DigitzedbyGoO^le 


4  BULLETIN  112,   UNITED  STATES   NATIONAL  MUSEUM. 

from  Mexican  localities)  when  they  went  collecting  on  California 
beaches,  and  sometimes  spilling  a  few  to  be  picked  up  later  by  other 
collectors,  is  responsible  for  bome  early  records  which  with  better 
knowledge  seem  adventitious.  The  Monterey  beaches  furnished  sev- 
eral records  of  this  kind  to  Gabb  and  Cooper,  which  I  have  rejected 
as  doubtful.  Another  source  of  error  arose  from  the  small  vessels 
which  used  to  cruise  in  the  Gulf  of  California  and  on  the  Mexican 
coast,  and  which  arriving  at  their  home  ports  in  California  were 
benched  to  scrape  off  accumulated  seaweed,  barnacles,  etc.,  containing 
a  certain  number  of  southern  mollusks  and  brachiopods,  which,  how- 
ever, never  seem  to  become  acclimated.  San  Diego  has  furnished  some 
records  which  may  be  attributed  to  this  cause.  However,  eliminating 
such  sources  of  error,  the  collections  in  the  United  States  National 
Museum  upon  which  this  list  is  primarily  based,  show  a  much  larger 
proportion  of  species  ranging  from  Point  Conception  to  the  Gulf  of 
California,  Mexico,  and  Panama  than  was  thought  possible  by  Car- 
penter and  other  early  students  of  the  West  Coast  faunas. 

In  endeavoring  to  assort  according  to  their  respective  faunas  the 
species  in  the  following  discussion  I  have  met  with  the  difficulty  of 
properly  placing  a  number  of  species  which  overlap  the  limits  of  one 
or  more  fnunnl  districts  in  their  geographic  range.  In  such  coses  I 
have  tried  to  assign  them  to  the  fauna  which  seemed  to  be  their 
natural  center  of  distribution.  Probably  no  two  persons  would 
agree  exactly  with  all  such  decisions,  but  there  seems  to  be  no  way 
to  avoid  this  difficulty. 

Excluding  the  Cephalopoda  and  Nudibranchiata  which  I  hare  left 
for  treatment  by  those  more  expert  in  those  special  groups,  and  add- 
ing a  few  species  which  have  come  to  my  notice  among  the  bivalves 
since  the  publication  of  my  check  list  of  the  Pelecypoda,  I  find  the 
census  giving  the  following  results  for  the  region  included : 

Pelecypwlii       ....  406  Oiistrupadn  a.  s 1,424 

Sciipliopoila 10  Polypi  ii,.'«iihora 134 

I'teropotlii  20  Aplucopliora .    10 

HeteroiKidu ___        13  _  TT 

Total  speciPF  .2,122 

Geographically  distributed  as  follows: 

Species  lutroduced  with  "  eeeC  "  oysters-.  _ 8 

Pelanlc  speclea ..              28 

Exclusively  abyssal  species       ......       .    ...  . 151 

Arctic  species -. 148 

Species  o°  the  Aleutian  Biibfnunii 201 

Species  of  the  Or^onliLU  fuiina  _  ..         _  S71 

Species  of  tiie  Callfomian  iauna         006 

Spei^ies  of  the  I'ttuaiolc  fonnn    .           —  — .    131 

Total  wteciri  .   . 2,122 
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The  latest  previous  list  for  the  region,  that  of  Carpenter,  enumer- 
ates 468  species.  Of  the  fauna  as  now  enumerated,  136  forms  are 
.common  to  the  Atlantic  waters,  nearly  all  belonging  to  the  Arctic 
seas.  There  are  a  few  species  from  the  western  part  of  Bering  Sea 
which  might  more  properly  be  assigned  to  the  Okhotsk  or  Asiatic 
fauna,  which  is  generally  quite  distinct  from  that  of  the  American 
shores,  but  I  have  thought  it  best  to  include  them  as  they  may  extend 
to  the  western  Aleutians.  The  plateau  fauna  of  the  shallow  part  of  • 
Bering  Sea,  which  is  also  in  tlio  main  distinct  from  that  of  the  sur- 
rounding coasts,  has  not  been  segregated  from  the  Aleutian  group 
owing  to  the  fact  that  thorough  collections  have  not  been  made,  and 
in  the  present  state  of  our  knowledge  it  is  impossible  to  be  certain 
how  many  and  which  species  are  exclusively  confined  to  the  platean 
group,  which  consists  largely  of  Buctinidae. 

The  fauna  of  Kamchatka  and  the  Okhotsk  Sea,  besides  a  large 
Dumber  of  endemic  species,  contains  many  analogues  of  forms 
peculiar  to  the  American  coast,  but  specifically  distinct  from  the 
latter.  This  is  probably  due  to  the  chasm  of  deep  water  extending 
from  the  area  between  the  end  of  the  Aleutian  chain  and  the  Russian 
possessions.  This  abyss  extends  northward  ea^  of  the  Commander 
Islands  almost  to  Bering  Strait,  heading  near  the  entrance  to  Plover 
Bay  on  the  Siberian  side.  The  separation  of  the  two  areas  has  ap- 
parently existed  long  enough  for  the  modification  of  the  American 
and  Okhotsk  faunas  to  sfiecific  differences  in  many  originally  identi- 
cal forms. 

We  find  also  a  certain  number  of  species  still  persisting  in  the 
region  of  North  Japan,  the  Kuril  Islands,  and  southern  Kamchatka, 
vhich  are  also  found  in  the  Oregonian  and  northern  California 
faunas,  but  not  in  the  Aleutian  region  between  their  present  habitats. 
These  are  probably  relics  of  the  time  when  warmer  seas  extended  to 
the  north  and  a  gradual  refrigeration  exterminated  them  in  the  inter- 
vening area.    Such  a  species  is  Ilaliotia  kamo/ui/kana. 

The  Tertiary  and  Pleistocene  fossils  of  the  shores  of  Bering  Sea 
filso  bear  evidence  of  a  communication  with  Atlantic  waters  during 
the  prevalence  of  more  genial  conditions.  Several  species  now  living 
in  Bering  Sea  are  found  fossil  in  the  late  Pliocene  of  Sankoty  Head, 
Nantucket,  and  the  Pliocene  of  Iceland,  and  conversely  the  common 
periwinkle  of  New  England,  Littorina  palUata  Say,  is  one  of  the 
species  found  in  the  elevated  beaches  of  the  Nome  district,  Alaska, 
and  now  extinct  on  the  Pacific  side.  Evidently  the  intercommunica- 
tion must  have  been  tolerably  free  between  the  two  oceans  at  the 
time,  though  now  there  are  quite  pronounced  differences  between  the 
fireenlandic  and  the  Bering  Strait  Arctic  assemblies  of  mollusks. 
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A  few  Mediterranean  foims  such  as  Giibula  adriaiica  and  Cym&~ 
Hum  corrugaittm  appear  in  the  Califomian  fauna,  but  no  plausible 
explanation  of  their  presence  occurs  to  me.  ^ 

Certain  discrepancies  between  the  groups  of  mollusks  both  in  deep 
and  shallow  water  on  the  two  sides  of  America  were  pointed  out  by 
me  in  the  discussion  of  the  data  in  my  reports  on  the  di^edgings  of 
the  Blake  and  AWatrosa.  For  instance  the  profusion  of  species  of 
'  the  Marginellidae  in  West  Indian  waters  and  their  scarcity  on  the 
Pacific  side.  Some  genera  are  found  only  fossil  on  the  Atlantic 
shores,  such  as  Strombina,  Harpa,  and  Cymia,  but  are  well  repre- 
sented by  living  forms  in  the  Pa^-ific.  Again  note  the  profusion  of 
Jialwtii  on  the  shores  of  the  Pacific  with  only  a  single  depauperate 
deep  water  species  in  the  western  Atlantic.  The  great  number  of 
Pacific  Tritonaiia  and  ether  muricoid  species  contrasts  strongly  with 
their  paucity  on  the  opposite  shores.  The  late  Dr.  Philip  Carpenter 
used  to  lament  the  absence  on  the  Atlantic  coast  of  the  myriads  of 
minute  Gastropods  he  was  accustomed  to  collect  on  British  hunting 
grounds.  That  the  difference  is  real,  is  proved  by  the  scanty  rewards 
which  have  fallen  to  New  England  collectors.  But  no  sudi  scarcity 
would  have  been  noted  had  Doctor  Carpenter  beui  a  west  coast 
collector. 

These  singularities  of  distribution  will  doubtless  find  an  explana- 
tion when  the  recent  and  fossil  mollusk  faunas  of  the  two  areas  are 
more  thoroughly  known.  At  present,  hypotheses  must  be  regarded 
as  premature. 

A  few  remarks  on  the  classification  adopted  may  be  in  order.  Of 
late  years  some  specialists  on  particular  groups,  having  small  knowl- 
edge of  any  but  their  own  particular  field,  have  naturally  exaggerated 
the  importance  in  a  classificatory  sense  of  certain  features  of  the 
subjects  of  their  studies.  Two  or  three  bristles  in  a  particular  place 
have  suflSced  to  establish  a  dipteran  genus.  This  sort  of  taxonomy 
does  not  appeal  to  me  and  I  have,  except  in  extremely  populous 
groups  where  convenience  requires  more  laxity,  endeavored  to  exer- 
cise a  reasonable  conservatism  in  the  adoption  of  divisional  names 
of  higher  rank  than  species.  I  have  preferred  to  utilize  the  sub- 
generic  names  in  groups  containing  numerous  species  because  it 
familiarizes  the  student  with  the  subdivisions  which  in  many  eases 
will  doubtless  reach  generic  rank  at  some  future  time  under  more 
intensive  study  than  is  at  present  practicable.  AUo  because  of  the 
greater  convenience  in  handling  populous  groups.  In  the  case  of 
species  and  varieties,  I  have  preferred  inclusiveness  to  lumping  in  all 
cases  where  doubt  existed,  but  I  have  not  included  names  based  upon 
mutational  color  patterns  except  when  the  differences  are  so  marked 
as  to  be  a  possible  source  of  misunderstanding  to  the  inexperienced 
student.     In  many  groups  these  differences  are  due  to  food,  or  pe- 
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culiarity  of  situs,  as  in  Crepidula,  Baliotis,  Acmaea,  and  other  sessile 
forms.  They  are  not  true  species,  but  further  investigation  is  required 
to  establish  the  source  of  their  differences.  A  list  of  this  kind  is  the 
basis  for  iiuprovements,  additions,  and  corrections,  and  such  changes 
are  to  be  taken  as  inevitable  and  welcome.  For  errors  such  as  are 
almost  impossible  to  exclude  in  work  depending  on  such  multitudi- 
nous and  scattered  data,  those  who  have  undertaken  similar  work  will 
be  mo'^t  charitable.  Naturally  the  utmost  care  has  been  taken  to 
avoid  them. 

The  Pteropods  are  now  known  to  exist  {by  the  almost  miraculous 
preservation  of  the  characters  of  the  soft  parts)  in  material  from 
the  Middle  Cambrian  collected  by  Walcott.  The  absurdity  of  deriv- 
ing them  from  the  Opisthobranch  forms  which  first  occur  in  Mesozoic 
faunas,  is  so  obvious  as  to  require  no  argument. 

That  the  embryonic  form  of  some  Aplacophora  possesses  tempo- 
rarily eight  dorsal  plates,  indicates  their  place  as  extremely  degen- 
erate Chitonoids.  It  is  my  opinion  that  the  characters  allying  the 
Amphineura  to  the  more  evolved  forms  of  Gastropoda  have  greater 
taxonomic  value  than  those  relied  upon  to  separate  the  former  with 
the  rank  of  a  class,  in  spite  of  the  different  decision  arrived  at  by 
some  much  respected  authors.  I  have  therefore  restricted  them  to 
the  rank  of  subclass,  assigning  ordinal  rank  to  the  two  groups  Poly- 
placophora  and  Aplacophora.  I  am  indebted  to  Prof.  Harold 
Heath's  discussion  and  classification  of  the  west  coast  Aplacophora 
for  that  part  of  the  list. 

The  material  upon  which  the  present  list  is  based  is  almost  exclu- 
sively contained  in  the  collection  of  the  United  States  National 
Museum  and  is  the  result  of  more  than  half  a  century  of  collecting, 
be^nning  with  the  United  States  Exploring  Expedition  material 
studied  by  Dr.  A.  A.  Gould.  Among  the  earlier  collectors  should 
be  named  Dr.  William  Stimpson  of  the  Bincgold  and  Kodjecrs  ex- 
ploring expedition;  Major  William  Bich  and  Colonel  Ezekiel  Jewott 
of  the  Mexican  War  naturalists ;  Caleb  Kennerly  of  the  Northwest- 
ern Boundary  Survey;  the  Bev.  Joseph  Eowell,  an  early  Califomian 
miffiionary;  William  M.  Gabb  and  J.  G.  Cooper  of  the  Geological 
Surrey  of  California;  Thomas  Bridges,  William  P.  Blake,  and 
R.  E.  C.  Stearns.  Of  those  mentioned  most  of  the  types  of  species 
described  by  them,  or  by  others  from  their  collections,  are  pre- 
served in  the  national  collection.  Of  the  collections  made  on  the 
Albatross  voyages  and  by  the  officers  of  the  United  States  Eevenue 
Marine  and  by  the  United  States  Bureau  of  Fisheries,  beside  my 
own  collections  made  from  1865  to  the  end  of  the  ninetaonth  century 
while  in  the  service  of  the  Western  Union  Telegraph  Expedition,  the 
tJnited  States  Coast  and  Geodetic  Survey,  and  the  United  States 
Geological  Survey,  the  types  are  preserved  in  the  same  ciistofly. 
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The  above  list  refers'  only  to  the  early  collectors  who  have  fur- 
nished type  specimens  to  the  collection.  To  the  many  later  private 
collectors  who  have  wisely  and  generously  contributed  material  to 
the  United  States  National  Museum  I  hope  to  give  individual  credit 
in  another  publication. 

There  are  a  few  new  species  on  the  point  of.  publication  which 
may  possibly  be  delayed  until  after  the  issue  of  this  bulletin.  I  have 
thought  best  to  include  their  names,  with  references  to  the  proposed 
vehicle  of  publication^  to  which  the  reader  may  hereafter  add  the 
page  references  when  available. 
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SCUMART  OP  SPECIES. 

CLASS  PELECYPODA. 
Order  PRIONODESMACEA. 

{FOLIOBRANCMATA) 

Superfamily  SOLENOMYACEA. 

Family  SOLEMYAaOAE. 
GenuB  SOLEMYA  Lamarck,  181S. 

SabEenaa  Acuabax  Doll,  1008. 

4CKARAX  JOHNBONI  DaU,  1»1. 

I'roc.  U.  S.  Nnt.  Mua.,  vol.  14.  p.  189;  vol.  17,  p.  712.  pi.  25.  flg.  1. 
Oregon  to  Panama. 

ACHAKAX  AGASSIZn  OtO.  »«•. 

Bull.  Mus.  Coiiip.  Zool..  vol.  43,  p.  S0\  pi.  10,  flfi.  10. 
Tillamook,  Oregon,  to  Point  Aguja,  I'eni. 

Subgenus  Petb<\bua  DnII,  1003. 

PBTBASHA  FANAHENSIS  OtO.  ItOt. 

Bull.  Mus.  Comp.  Zool,.  vol,  43,  No.  6,  p.  366. 
Santa  Barbara.  Gallfomia,  to  Panama. 


VALVULU8  Catpuilar.  IU4. 

Aon.  Mag.  Nut.  Hist,  ser.  3.  vol.  13,  p.  812. 
San  Pedro,  California,  to  Gulf  of  Gulifomlti. 


Superfamily  NUCULACEA. 

Family  NUCULIDAE. 
Genns  NUCULA  Lamarck,  1799. 


KUCUIjL  TBNVI8  HobUcb,  1B«S. 

Test.  Brit  Suppl..  p.  66.  pi.  29,  flg.  1. — Hanley,  Uon.  Nuculidae,  pi.  4, 

flgs.  140,  141. 
Point  Barrow  to  Coronado  Islands.    Glrcnmboreal. 

NUCULA  TENUIS  EXFAN&A  Been,  18SE. 

Last  of  the  Arctic  Voy.,  App.,  p.  8»7,  pi.  33.  flg.  2. 
Arctic  Ocean  to  Sitka,  Alaska:  San  Diego? 
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Froc.  U.  S.  Nat  Mns.,  vol.  52,  No.  2183,  p.  8M. 
Chngacfalk  Bay,  Cooks  Inlet,  Alaska. 

NOCULA  FBTMOUl  IMO.  I*l(. 

Pfw.  U.  S.  Nat  Hub,  vol.  52.  No.  2183,  p.  893, 
•  Off  Saota  Rosa  Island,  California,  in  53  fathoms. 

mJCULA  CABDA&A  DsO.  IMl. 

Froc  U.  S.  Nat  Mob.,  vol.  CQ,  No.  2183,  p.  384. 

Monterey,  Cailforaia,  to  Lower  California,  In  deep  water. 

NUCOLA  LINKI  INdl.  »■«. 

Proc.  U.  S.  Nat.  Mua..  vol.  52,  No.  2183,  p.  894. 
Queen  Cbarlotte  Sotmd  to  Goaymaa,  Mexico. 

NUCULA  DARELLA  IMl.  Itll. 

Proc.  U.  S.  Nat.  Mus..  vol.  52,  No.  2188,  p.  884. 
Off  San  Diego,  In  822  fatboms. 


NUCULA  EXIGUA  Scwcrtr.  1*11- 

Froc.  Zool.  Soc.,  p.  198. — Hanlet,'  Mod.  Nuculldae,  pi.  4,  flg.  130. 
Golden  Gate  to  Acapulco. 

NDCULA  CAKLOTTBNSIS  Dall.  111. 

Bull.  Nat  HlsL  Soc.  Brit  Col.,  No.  2,  p.  6,  pi.  1,  flga.  15, 10. 
Queen  Charlotte  Islands  to  Anacapa  Island. 

Subgenus  Acila.  B.  and  A.  Adams,  1858. 

AaLA  CASTBBN8IS  HiBdi.  IMI. 

Proc,  Zool,  Soc.,  p.  98.— Hanley,  Mon.  Nucnlidae.  pi.  5,  flg.  14a 
Bering  Sea  to  San  Diego,  California. 


Family  LEDIDAE. 
Genoa  LEDA  Schnvacher,  1817. 

LBDA  TAPHRIA  Dall.  IMT. 

BnlL  Nat.  Soc.  Hist.  Brit  Col,,  No.  2,  p.  7,  pi.  2,  flgs.  6,  a 
Bodega  Bay,  Callforala,  to  Lower  California. 

LBDA  CELLUUTA  DalL  laH. 

Nautilus,  vol.  10,  No.  1,  p.  1;  Boll.  Nat  HlsL  Soc.  Brit  Col,,  No.  2,  p.  7. 

pi.  2,  flgs.  6,  7, 
Puget  Sonnd. 

LBDA  ACUTA  Connd.  lUt 

Amer.  Mar.  Concti.,  p.  32,  pL  6,  flg.  1. 

Nazan  Bay,  Atka  Island,  Alendans,  to  Gulf  of  California. 

LBDA  UKUTA,  Fabtldu,  ITTl. 

Fauna  GrSnI.,  p.  414,— Habu:!,  Mon.  Nuculidae,  pL  8,  flgs.  01,  62. 
Arctic  Ocean  to  San  Die^,  California.    Also  Atlantic. 
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LKDA  lONUTA  LOMASNSIS  Ddl,  Itlt. 

Proa  Blot  Soc.,  Wash.,  toL  S2,  p.  248. 
San  Diego,  California. 

LDU  NAVISA  Ddl.  Mil. 

Proc  U.  S.  Nat.  Hna.,  vol.  62,  No.  2183,  p.  S9S. 
Farallonea  Iriaods  to  San  Diego,  Callfornta. 

LHU  AHIATA  Datl.  ItlC 

Proc.  U.  S.  Nat.  Mns.,  vol.  K,  No.  2183.  p.  385. 
Off  Son  IMegD,  In  488  fathoms. 

LBDA  PENDBBI  ItaD.  III!. 

Canada  Geot.  Snrv.  Mem.  14  N.,  No.  1143,  p.  9,  pi.  I,  flga.  3,  4. 
Qoeen  Charlotte  Islands,  to  Sania  Barbara  Islands. 


Arctic  Ocean  and  Bering  Strait    Also  Atlantic. 

LBDA  HAHATA  CupnteT,  1««. 

Snppl.  Rfp.  Brit  Afwoc.,  p.  08;  Proc.  U.  8.  Nat  Mns.,  vol,  24.  No.  1204, 

p.  558,  pL  40,  flg.  9. 
Puget  Sotmd  to  Panama  Bay. 

UDA  HAHATA  LIMATA  IMI,  »!«. 

Proc  U.  S.  Nat.  Mua,  vol.  52.  No.  2183',  p.  807. 
Santa  Barbara  to  San  Diego,  California. 

LEDA  OXIA  DdL  Mlt. 

Proc.  V.  S.  Nat.  BIus.,  vol.  52,  No.  2183,  p.  305. 
Santa  Rosa  Island,  California,  to  Hulf  of  Callfomln. 

ISDA  UOGOKA  Dull.  IIH. 

Proc.  U.  a.  Nat  Mus.,  vol.  52.  No.  2183.  p.  396. 
Bering  Sea  In  1.401  fathoms. 

UDA  PBBtfVLA  HBIhr.  ITTt. 

BcBch.    Ges.   Naturf.   Freunde   zu   Berlin,   vol.   4,   p.   66. — HANt.ET,   M«hi. 

Naculldae,  pi.  3,  Bgs.  66,  68. 
Arctic  Ocean  to  Plover  Bay.    Also  Atlantic 

UDA  BADIATA  Kihm.  IIW. 

Arcb.  r.  Natnt^.,  vol.  51,  Heft  1,  p.  23,  pt.  8,  figs.  2  a-c 

Arctic  Ocean ;  Plover  Bay,  Eastern  Siberia ;  Okhotsk  end  Bering  Seaa 

UDA  POSSA  Balrd.  IHl. 

Proc  Zool.  Soc.,  p.  71;  Bnll.  Nat.  Hist  Soc.  Brtt  Ool.,  No.  2,  p.  7,  pL  2, 

figs.  3,  la 
Kotzebne  Sound,  Alaska,  to  Puget  Sound. 

UDA  FOSSA  SCtlLFTA  OaU,  1111. 

Proc.  U.  S.  Nat  Mus.,  vol.  52,  No.  2183,  p.  898. 
South  of  Alaska  Penlnsnla,  69  fathoms. 

UDA  FOSSA  TAOINATA  DalL  Mlfc 

I'roc.  LT.  S.  Niil.  Mus.,  vol.  r>2.  No.  2183,  p.  386. 
KasaAn  Bay,  Alaska,  50  fathoms. 
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LBDA  FOSSA  CURTULOSA  IMl,  UH. 

Proc.  U.  S.  Nat.  Mus..  voL  62,  No.  2183.  p.  896. 
BeiiDg  Sea  and  Unalaska. 

LEDA  PONTONIA  Ddl.  lUI. 

Proc.  U.  a.  NaL  Mus.,  vol.  12,  p.  257,  pi.  13,  flg.  5b. 

Santa  Riirbara  Islands,  Callforola,  to  Peru  and  the  OalapagoB  Islands,  Id 
deep  water. 

LBDA  LEONINA  Dmll,  Ul*. 

Nautilus,  vol.  10,  No.  1,  p.  2;  BulL  Nat  Hlsc  Soc  BHL  Col.,  No.  2,  p.  7, 

pt.  2,  fig.  12. 
f^tralts  of  Fuca  to  latitude  S0°  north. 

I^DA  AHBUA  Dall.  UtS. 

Kautllus.  vol.  18,  No.  11,  p.  123. 
Monterey  Bur,  Callfornln. 

LEDA  CONCEFTIONIS  Dall,  IM<. 

Nautilus,  vol.  10,  No.  1,  p.  2;  Bull.  Nat  Hist  Soc.  Brtt  CoL,  No.  2,  p.  7, 

pi.  2,  flg.  1. 
Aleutiun  Islands  to  San  Diego,  Califoi'nia. 

LEDA  GOMPHOIDEA  D*U,  1S«T. 

Proc.  U.  S.  Nat.  Mua,  vol.  R2,  No.  2183.  p.  396. 
Off  Tillamook.  Oregon,  780  futiioms. 

LEDA  EXTENUATA  Dall,  IBtT. 

Bull.  Nat.  Hist.  Soc.  Itrlt.  Col.,  No.  2,  p.  8,  pi.  2,  flc.  2. 
Off  Sitka,  Alaska,  1,569  ftitboms. 

LEDA  SPARGANA  Dsll,  lilt. 

Proc.  U.  S.  Not,  Mus.,  vol.  52.  No.  2183,  p.  397. 
Sunta  Barbara  Islands  to  Point  I^oma,  California. 

LEDA  FIASCONA  Datl,  ISH. 

Proc.  U.  S.  Nat.  Mus.,  vol.  62.  No.  2183,  p.  B07. 
Oft  Sao  Diego,  California,  In  822  fatlionis. 

I,BDA  PHENAXU  Dall,  Ul*. 

I>roc.  U.  S.  Nat.  Mus.,  voL  52,  No.  2183,  p.  307. 
Off  San  Diego,  California,  in  822  fatboms. 

LEDA  DALLI  Kraue.  ISSt. 

Arch.  f.  Naturg.,  vol.  61,  p.  27,  pi.  3.  figs.  1  a-e. 
Unalaska,  Aleutian  Islands. 

Section  FOKTLAHDU  HSrcb,  1803. 
LEDA  GLACIALI8  Grar.  HIS. 

Index  Teat  Suppl.,  pi.  2,  flg,  0. 

Arctic  Ocean  at  Point  Barrow.    Also  Atlantic. 

LEDA  COLLINSONI  Dall,  III*. 

Scl.  Kes.  Ciiimdlnn  Arctic  Exp.,  vol.  8,  pt.  A,  p.  10a,  pL  2,  flgs.  3,  4. 
Colllnson  Point,  Arctic  Coast 

LBDA  ABCnCA  Grai,  IBl*. 

Api).  Pflrrj''B  Vo)-„  p.  241.— Hamlet,  Mon  Nuculldae.  pi.  1,  fig.  B. 
Point  Colllnson,  Arctic  Ocean.    Also  Atlantic. 
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Gtaos  YOLDIA  HSDer,  1842. 
Beetioa  KXQATOLBU  Tenlll,  1SS7. 
rouu  muciABFOuas  Stom,  laas. 

Boston  Joan).  Nat.  Hist.,  vol.  2.  p.  122.— Ootjld,  Inv.  Mass.,  p.  97,  flg.  06. 
Arctic  Ocean  to  Oregon.    AIw  Atlantic 

TOLDU  SBCDNDA  Ddl.  Ull. 

Proc.  U.  8.  Nat.  Mus.,  vol.  52,  No.  2183.  p.  898. 
Sontbeastem  Alaska,  in  ietp  water. 

TDLDU  BBBINGIANA  Dall.  ItlC. 

Proc  U.  S.  Nat.  Urn.,  vol.  52,  No.  2188,  p.  889. 
Bering  Sea  to  Anacapa  Island,  California. 

TOLDU  H0NTBBBTBN8IS  Datl.  IBM. 

NaoUina,  vol,  7,  Na  8,  p.  29;  BoIL  Nat  Hist.  Soc.  Brtt.  Col.,  No.  2,  p.  9,  pi. 

2.  flg.  16. 
Cblrllcoff  Island,  Alaska,  to  San  Diego,  California. 

TOLDU  MABTTKIA  D^  tMT. 

Bull.  Nat.  Hist  Soc  Brit  Col.,  No.  2,  p.  9,  pi.  2,  lig.  IS. 
Kas^n  Bay,  Alaska,  to  Gulf  of  California. 

TOLDIA  VANCOUVBItENSra,  BrnHb.  IW*.  • 

Ann.  Mag.  Nat.  Hist.  eer.  6,  vol.  6,  No.  34,  p.  2m. 
Vancouver  Island  <Sniltb). 

Seettoa  TOLDIA,  >.  t. 

TOLDU  HTALIS  CmMwoj,  IBM. 

Boston  Joum.  Nat  Hist.,  vol.  2,  p.  62,  pi.  3,  flg.  7. 
Arctic  Ocean  to  Fuget  Sound.    Also  Atlantic 

TOUHA  COOPEBI  GaU.  18H. 

Proc.  Cal.  Acad.  Scl.,  vol.  S,  p.  189;  Pol.  California,  vol.  2,  pi.  9,  flg.  54. 
San  Francisco  Bus  to  San  Diego,  Callfornln. 

TOLDU  LOCATULA  Sw,  lUL 

Amer.  Concb.,  pi.  12. — Hanlev,  Mon.  Nuculidae,  pi.  1,  flg.  9. 
-     Arctic  Ocean  to  San  Diego.    Also  Atlantic 

Section  CNESTEBTini  DtU,  1B88. 
TOLDIA  SCI88USATA  DaD.  IMS. 

Trans.  Wagner  Inst,  vol.  8,  pt.  4,  p.  5Ki. 
Arctic  Ocean  to  Gulf  of  Georgia. 

TOLDU  SKHINUDA  DaU,  ISTL 

Anier.  Joum.  Conch.,  vol.  7,  p.  153 ;  Bull.  Nat.  Hist.  Soc  Brit  Oil.,  No.  2. 

p.  8. 
Okhotsk  and  Bering  Seas  to  Sitka,  Alaska. 

TOLDU  ENaiPEBA  DaO,  IBfT. 

Bull.  Kat  Hlvt.  Soc  Brit.  Col.,  No.  2.  p.  9,  pi.  2,  fl^.  4. 
Suutbeasteru  Alaska  to  San  Luts  OI>lspo,  Cullfoi-nln. 

TOLDU  BNSIPESA  PLENA  DalL  IHB. 

Proc  U.  8.  Xiit  MuB.,  vitl.  84,  p.  2r>C. 
San  DIego,  Cullfomla.  SO  futhonis. 
167980— 21— Bull.  112 2 
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SecHon  TOLDIELLA  VenlU,  18S7. 

TOLDU  SIUqUA  Bmtc  ISU. 

I-ast  of  tUe  Arctic  Voy.,  rol.  2,  p.  SDfi,  pi.  33,  flg.  3. 
Norton  Souod,  Aliiska.    Alao  Atlautic. 

TOLDU  INTEBHEDIA  Sara,  IMI. 

Fo».  IJ.vi-e.  Quiitcrii,  perluil.  p.  38,  flp«.  02,  06, 
BeilDg  Strait  and  Nortoo  Sound.    CIrcuui boreal. 

TOUtlA  OBCU  DalU  lit*. 

Piw.  U.  S.  Kut.  Slus.,  TOl.  52,  No.  2183,  p.  3D9. 
Tlllawook  Bay,  Oregon,  to  San  Diego. 

TOLDIA  8ANESIA  Dall.  1111. 

Proo.  U.  S.  Nut.  Miis.,  vol.  62,  No.  2183,  p.  899. 

Uoca  de  Quadra,  Alaska,  to  PolDt  Couceptlon,  Callfornto. 

TOLDU  OLEACINA  Dmll,  Mlf. 

I'r<>c.  U.  S.  Nnt.  Mus.,  vol.  52.  No.  2183,  p.  308. 
Arctic  Ocean  nortti  of  Bering  Strait. 

TOLDU  CAPSA  Dall.  1«1(. 

,  I'mc.  V.  S.  Nat.  Mus.,  vol.  52,  No.  2183,  p.  400. 
OR  Tillamook  Bay.  Oregon,  Id  780  futlious. 

TOLDIA  CBCINELLA  D*n,  l*l(. 

I'rot  U.  S.  Nat,  Wiis.,  vol.  .HS,  No.  2183,  p.  889. 
Aleutlitn  Inlands  to  Gulf  of  Cnllfomia. 

Genna  PLEURODON  Wood,  1840. 

Subgenus  Ctrilla  A.  Adams,  ISOO. 

CTBILLA  HUNITA   (CarpniMr)  Dall.  ISfS. 

TlaiiA  ^Vowier  Inst.,  vol.  3,  pt.  4.  p.  002. 
Saritu  Bnrbura  Islands,  to  Gulf  of  Cullfornla. 

Genna  MALLETIA  DeamonUns,  1832. 

KALLBnA  TALAKA  Dall,  lilt. 

Piiw.  U.  S.  Nat.  Mus..  vol.  52,  No.  2183,  p.  400. 
Bering  Sea  to  Oregon. 

HALLETU  PACIFICA  Dall.  1»T. 

Bull.  Nat.  HIct.  R««.  Brit.  Col.,  No.  2,  p.  II,  pi.  2,  fig.  11. 
CliignIk  Bay,  Alaska,  to  Monterey,  California. 

HALLETIA  FABA  DalU  IMT. 

Bull.  Nat.  Hist,  Soc.  Brit.  Col.,  No.  2.  p.  10.  pi.  2.  fig.  10. 

Queen  Cliarlotte  Islands,  Brltlsli  Columbia,  to  Lower  ColUonilit, 

UALLBTtA  PIORA  Dall,  HI*. 

I'rtK.-.  U.  S.  Nut.  Mus,,  vol.  52,  No.  2183,  Jt.  40a 
Off  Sllka,  Alaska,  IpiOO  futtaoms. 
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Geniu  TINDARIA  Bellardi,  IS7S. 

IIMDABIA  CAUPORNICA  DaO,  l*lt. 

I'nKu  U.  S.  Kut.  Mus.,  vul.  52,  No.  2183.  p.  400. 
SunCii  Burbiiru  tu  Sun  Diego,  Callfurulu. 

TINBASIA  GIBBSn  DdL  lUT. 

ItuM.  Kill.  IIIKI.  »i>c.  liriL  Col.,  No.  2,  p.  10,  pi.  2,  tg.  14. 
QueeD  Cliuriutte  IsIunUa  tu  Coronudo  Islaiids. 

TINDABIA  DICOPAKIA  Dall,  l*t(. 

I'rcic.  U.  S.  Nat.  tlux.,  vol.  r>2.  No.  2183,  p.  401. 
Off  San  Dtego,  In  822  futlioius. 

TINDARIA  CERVOLA  Ddl.  1111. 

PriKT.  U.  S.  NiiL  MuH.,  viil.  r>2.  No.  2183,  p.  402. 
Off  Sun  Diego,  Cullfurulu,  lu  822  fatlioins. 

iniDARIA  BBDNNBA  D>ll.  UK. 

l'r.«.  U.  S.  Nat.  SIum.,  vol.  52,  No.  2183,  p.  401. 
Berlus  Sea  to  TUIunioofa,  Oregon. 

TINDABIA  HEXICANA  Dili,  MM. 

Hull.  Mux.  Cuiiip.  ZiHiL,  vul.  4.%  p.  339,  pi.  17,  figs.  11, 14. 
Sun  Diego,  California,  to  Acapulco,  UeicU-o,  in  deep  water. 

IIMDABIA  KENNBBLTI  DaO,  IB>T. 

Bull.  Nut.  lllft.  5Soc.  BHt.  Col.,  No.  2.  p.  11,  pi.  2,  flg.  9. 
Off  Sltku,  Alaska,  to  Santa  Uarbaru  Islands,  In  deep  water. 

tINIUBIA  HABTINIANA  I»U.  III*. 

Froc.  U.  S.  Xui.  SIu«.,  vol.  S2,  No.  2183,  p.  401. 

Cupe  Sun  Martin  to  Santa  Barbara  Inlands,  in  deep  water. 

TINDABIA  BirTEBI  Ddl.  1111. 

ITot.  U.  S.  Nat.  MuB..  vol.  n2.  No.  2183,  p.  40J, 
Off  Lu  Jollo,  California,  203  fatliouia 

(FILIBRANCHIATA.) 

Superfamily  ARCACEA. 

Family  ARCIDAE. 
Genns  GLYCYMERIS  Da  Costa,  1778. 

GLTCTMERIS  SEPTBNTBIONAUS  IllddcndarV,  IHt. 

Uut.  Itusslea.  vol.  S,  p.  <jT,  pi.  :il,  11^.  1-3. 
AleDtlun  Islands  to  Forrester  Island,  Alaska. 

GLTCTMEBIS  8UBOBBOLETA  Carvcntor,  1U4. 

Suppl.  Itep.  Hill.  AS.S.H;.,  k.  t5+l:  Auu.  Mag.  Nat.  Hist.,  ser.  8,  vol.  14,  p.  425. 
Aleutian  Islands  to  I'aget  Sound. 

GLTCTMEBIS  CORTBZIANA  DsU,  III*. 

I'roc.  U.  S.  Nat.  Mua..  vol,  51',  No.  218.1,  p.  402, 
Porreater  Islaad,  Alaska,  to  Cortez  Bunk,  CullfomlQ. 
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GLTCTHBBIS  HIGUELIANA  DaD,  UM. 

Proc,  U.  S.  NaL  Miw.,  vol.  52,  Na  2183,  p.  402. 

Cape  Blanco,  Oregon,  to  Magdnloiia  Bay,  Lower  CaUfornla,  and  the  Cortea 
Bnnlc 

GLTCTHERIS  BIULTICOSTATA  SnrtrW.  lUt. 

Proc.  Zool.  Soc.,  p.  196;  Conch.  Icoq.,  Pectuncuiug,  pL  S,  flg.  26. 
(?)  Monterey,  CaUfomln,  to  Oulf  of  California,  and  OnayaqolL 

Genus  UMOPSIS  Sum,  1827. 

1JH0F8I8  8KENEA  Dall.  IlIL 

Proc.  U.  S.  Nftt  Mua.,  voL  52,  No.  2183,  p.  402, 
Bowers  Bank.  Bering  Sea,  30  futhoma. 

LIHOPSIS  AKUTANICA  Dall.  111*. 

Proc  U.  S.  Nat  Mua.,  vol.  52,  No.  2183,  p.  403. 
OS  Akntan  laland,  Aleutians,  72  fathoms. 

UMOPSIS  DIEGBNSI8  D^  IIU. 

ButL  Mus.  Comp.  Zool.,  vol.  43,  p.  395,  pi.  IR,  flgs.  13,  15.  i 

Santa  Bariiara  Islands  to  Coronado  Island. 

SeoUon  EKPLBCOnA  Hall,  1B08.  | 

UMOPSIS  VAGIHATUfl  DalU  IStL  ' 

Proc.  U.  8.  Nat  Mus..  vol.  14,  p.  190;  vol.  17,  p.  713,  pi.  25,  flgs-  8.  0.  7.  j 

Bering  Sea  and  Aleutian  Islands.  I 

Genua  ARCA  Linnaeus,  1758.  | 

I 
Subgenus  Babbatia  Qray,  1847.  i 

Section  POSStTLASOA  Cosimann,  1BS7. 

BABBATIA  80UDA  Bndarip  ud  Bonrkr,  IBII.  j 

Proc.  Zuol.  Soc.,  p.  18;  Conch.  Icon.  Anxi,  pi.  Ifl,  flg.  lOS.  ' 

San  Diego,  California,  to  Panama.  i 

Section  ACAB  Gray,  1H7. 

BABBATIA  BETICULATA  Gariln.  lltl. 

SysL  Nat,  vol.  7,  p.  3311;  CoDch.  Icon.  Area,  pi.  10,  flg.  108.  j 

San  Diego  to  Ecuador.    Also  Atlantic.  ! 

Subg«)U8  ScAPHABc*  Oroy,  1847. 

SCAPHARCA  HULTtCOSTATA  Snirbr.  lUl. 

Proc.  Zool.  Soc.,  p.  21;  Conch.  K-on.  Area,  pL  4,  flg.  23. 
San  Diego,  California,  to  Gulf  of  California. 

Section  BATETABCA  Kobelt,  1891. 

SCAPHAKCA  NUCLBATOR  Dall,  ItW. 

Bull.  Mus.  Comp.  Zool.,  vol.  43,  p.  397,  pi.  18,  flg.  D. 
San  Di^o,  California,  to  Panama. 
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BCAPBAKCA  <COBPtrLENTA  Smith,  litS,  nrlitr  I)  POHFHOLTX  IML  ItW. 

BolL  UuB.  Omp.  Zool.,  vol.  43.  p.  398. 

Off  Santa  Baitara,  California,  to  the  Qalapagoe  lelands  and  Mfd-Padfle, 
la  deep  water. 


Superfamily  PTERIACEA. 

Family  PINNIDAR 
Genus  ATRINA  (Gray)  Adams.  1857. 

ATBOIA  OLOROTDI  D*U,  Ifll.  <PUU  1,  tf  *.  *.  *•> 

NauHlns,  vol.  24,  Nn.  12.  p.  143. 

Off  San  Pedro,  California,  In  25  fathoms. 

Family  PTERIIDAE. 

Genus  PTERIA  Scopoll,  1777. 

FTBRIA  VIRIDOZONA  D*n.  1*H. 

Proc.  U.  S.  Nat.  Klus.,  vol.  B2,  No.  21S3,  p.  403. 
Long  Beach,  California  (Lowe). 

PTIBIA  STERNA  Gmld.  IWl. 

Proc.  Boston  Soc.  Nat.  Hist.,  1851,  p.  03 ;  Mez.  and  Cal.  Sheila,  p.  31,  pi.  16, 

flg.  7. 
San  Diego  to  Panama. 

Genua  PEDAUON  Solander,  1770. 

FBDAUON  CHElTNITZtAmni  OifeffBr,  ISli. 

HolL  Cuba.  vol.  2,  p.  846;  Conch.  Cab.,  vol.  7,  p.  250.  pi.  69,  fig,  580. 
Coronado  Islands  to  Panama  and  Chile.    Also  Atlantic. 

?  Family  PHILOBRYIDAE. 
Genus  PHILOBRYA  Carpenter,  1872. 

PHOOBBTA  SST08A  Carpnitw.  1U4. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol,  IS,  p.  814;  Journ.  de  Couchyl,,  vol,  45, 

p.  10,  text  flga.  1,  4;  pi.  1,  fig.  1. 
Forrester  Island,  Alaska,  to  Gulf  of  Callfomla. 

Superfamily  OSTRACEA. 

Family  OSTREIDAE. 
Genus  OSTREA  Linnaeus,  1758. 

OSTBKA  VEATCHII  GaW,  lit*. 

Pal.  Cal.,  vol.  2.  p.  34.  pi.  11,  flg.  59. 

Posall  at  San  Diego,  living  in  the  Gulf  of  California. 
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OSTRBA  PALHITLA  QupntH.  lUT. 

Mu7jitlan  Cut,  p.  1C3, 

Puget  Sound  to  Gulf  of  California. 

OSTBSA  LUBIDA  Carpmtor.  t§M. 

Snriil.  Hep.  Brit.  Assoc.,  p.  645 ;  Joum.  de  Conchy  1.,  toL  12,  p.  137, 
Sllkft  to  Cape  Son  Lncas. 

OSTRSA  LUBIDA  EXPAN8A  CupCBter.  IH4. 

Suppt.  Itep.  Biit.  Ahboc.,  p.  (VWI;  .luarn.  de  ConcbyL,  vol.  12,  p.  138. 
Monterey  to  San  Diego,  California. 

OSTRSA  ELONGATA  (SMmndcr.  ITBI.  *ar.)  VISCINICA  Gmdln.  1T91. 

Synl.  Niit..  viil.  7.  p.  3.130;  Conch.  Onb..  ed.  1,  vul.  8,  Oga.  an,  G78. 
Imported  from  the  Atlantic  Coast. 


Superfamily  PECTINACEA. 

Genm  PECTEN  MUller,  1776. 

Subgenus  I'ecten  s.  s. 


Tmns.  W'ligner  Inst,  vol.  3.  pt  4,  p.  710. — Hinds.  Zoo).  Sulphur  Voy.  Uoll., 

pi.  17.  flB.  6. 
Uonterer  to  San  Diego  ncd  the  Cortez  Bank. 


Subgenus  Chlauts  Bolten,  170S. 

CHLAMTS  HBRICIUB  Goold.  ISM. 

I>n>c.  DoKiim  Rnc.  Nut.  Hist.,  vol.  3,  p.  340.— Abkou,  Tert  Pectena  Cal., 

pi.  43,  tss.  3.  3a. 
Port  Althorp,  Aluslca,  to  San  EMeen,  Callforola. 

CHLAUTS  (HERICIUS  GmM.  Tir.T)  ALBIDDS  Dall,  IIM. 

Arnoij),  Ten.  Pecteni  Cu).,  p.  130,  pi.  02,  tig.  2. 
Aleutian  Islands. 

CHLAHTS  HA8TATDS  SMTHkr,  IH). 

Tlies.  Conch.  I'ecten,  p.  72,  pi.  20,  flg.  230. — Abnold,  Tert.  Pectena  Cal.,  pL 

42.  fiRS.  1,  2. 
Monterey  to  San  Pedro,  California. 

CHLAHTS  BINDSn  CaipmMr,  1W4. 

Siitipl.  Itep.  Brit,  Assoc.,  p.  04.').— Abnoia,  Tert  Pectens  Cut.,  pi.  43,  flss.  1,  2. 
Monterey  to  Sen  Pedro,  California. 

CHLAHTS  HINDSn  NAVABCHUS  OalL  I»S. 

Trans.  AVagner  Inst.,  vol.  3,  pt.  4,  p.  708. — Hinna,  Zool.  Sulphur  Voy.  Molt., 

pi.  17,  flg.  5. 
Bering  Seu  to  San  Diego,  California. 

CHLAlfTS  HINDSII  KINCAIDI  OUtni,  IIM. 

NoutllUfi,  vol.  33,  p.  135,  pi.  4,  figs.  3,  4. 
Puget  Sound. 


by  Google 


NOBTHWEST  COAST  UABINB  SHEIXBEABINO  UOI-LUSKS.  19 

CBLAHTS  ISLANPICU9  HUkr.  IT7I. 

I'rodr.  Zool.  Daulca,  p.  24S.— Abkolo.  Tert  Pectens  Cal.,  p.  113,  pi.  45,  flg.  1. 
Arctic  0<xan  to  Kuiuchutku  and  Puget  Soui'd.    Also  Atlantic 

CBLAHTS  ISLANDICDS  BERINGIAKU8  HIddndorS,  IMI. 

Beltr.  Kliil.  Itossica,  voL  3,  p.  12.— Abkold,  Tert  Pectens  Cal.,  pi.  44,  Aks.  2-4. 
Bering  Sea. 

CBLAMTS  ISLANPICUS  PUGETENSIS  Oldnrd,  1U«. 

Kautllus,  vul.  33,  p.  136,  pi.  4,  Uipi.  5,  0. 
SuD  Juun  IstonO. 

CBLAMTS  FAUaCOSTATUS  Carptotar,  Utt. 

Suppl.  Kep.  Brit.  Assoc.,  |).  Gto.— Aiinold.  Tort  Pectens  Cal.,  pi.  30,  flGB-  8,  4. 
Cataliiia  Maud,  CullforDlu,  to  Gulf  of  CuUfunilii. 

Seotlcm  FATINOPZCIEU  DftU,  1B38. 

CHLAHTS  CAnSINTJS  GmM,  ISSO. 

Fruc  Bustiin  Sue.  tiat.  Hist.,  vol.  3,  p.  3^5. — AsnoLD,  Tert  Pectens  Cal., 

p.  101,  pi.  33,  3». 
Wmngell,  Alaska,  to  Slletz  Bo^,  Oregon. 

Section  LEFTOPECTEH  TerriU,  1897. 
CHLAHTS  LATUtnuTCS  CMirad.  IBIT. 

Joum.  Acad.  Nat.  Sci.  I'Ulla..  vul.  7,  p.  23S,  pi.  18,  flg.  0. 
Uouterey,  California,  to  Lower  CnllTonila. 

CHLAHTS  LATUUBTTUS  HONOTIHBBIS  Conrwl,  1S». 

Joum.  Acad.  N;Lt.  Sd.  Plillii.,  vol.  7.  p.  2;«.  pi.  18,  flg.  10. 
UoDterey,  California,  to  Oulf  of  Cnliroriiia. 

CHLAHTS  LATIADKITDS  FUCIC0LD3  Dall.  ItlS. 

Traos.  Wagner  Inst,  vol.  3,  pt.  4,  p.  710;  ZooL  Sulphttr  Toy.  Uoll.,  pU  17. 
On  floating  kelp. 

CHLAHTS  TTUHBBZEN8IS  OrU«iV>  l»*t. 

Voy,  Anier.  Mfir.,  p.  6CS;  Tbes.  Conch.  Fecten,  pi.  12,  flgs.  18,  10,  20. 
Santa  Barbara,  Calif om fa,  to  Peru. 

Section  PLAOIOCTEKZniC  DaU,  IBM. 

CILAH^  dSCULABIS  8*w*rbT.  IMI. 

Proc  ZooL  Soc..  p.  110;  Tlies.  Conch.  Pcctcn,  p.  40.  pi.  15,  flgs.  105,  lOtt— 
Abrold,  Tert  Pectens  Qui,,  pi.  44,  flg.  fl. 
Monterey,  California,  to  Puyta,  Peru. 

CHLAHTS  CnCDLASlS  AEOUISULCATDS  Cumter.  IMS, 

Ann.  Mug.  Nat.  Hist.,  ser.  3,  vol.  15,  p.  179. — Abnold,  Tert  Pectens  CaL,  p. 

132;  pp.  4!^46,  text  flgs.  1,  2,  pi.  50,  flg.  1. 
Santa  Barbara  to  Cape  Sun  Lucus,  Lower  California. 

Snbgenos  PBEUi>AHUsn7ii  H.  and  A.  Adams,  1858. 

WUDUUIDSltJH  BANVOLPHI  Dall,  IMt. 

Nauillus,  VOL  11.  No.  8,  p.  80;  Proc.  U.  S.  Nat  Mns.,  vol.  24,  p.  690,  pi. 

40.  flg.  2. 
Bering  Sea  to  Onaymos,  Uezlco. 
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PBBUDAHUSniU  TILLAH00KBN8B  Arnold,  KM. 

Tert  Pectens  CaL,  p.  139.  pi.  48,  tig.  3. 
Priblloa  Islands,  Bering  Sea,  to  San  Dlega 

PSBUDAHUSIUM  VANCOUVEBENBE  Whitaana.  11*1.  (FUto  1,  In.  4.  S-> 

Ottawa  Nat.,  vol.  7,  p.  183,  pi.  1,  flg.  1. 
Bering  S«a  to  San  Diego,  California. 

rSBUDAMCSIUH  DAVID80NI  Dall.  lUT. 

NHUtlJHS.  vol.  11,  No.  8.  p.  86;  Froc.  U.  S,  Nat.  Mus..  vol.  24,  p.  530,  pi.  40. 

flga.  6,  6. 
navldson  and  Bowers  Banks,  Bering  Sea. 

P8EUDAHU8IITH  BISTKIATUH  0*11,  HH. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  p.  4M. 

Off  San  Diego,  California.  In  822  fathonia. 

PSECDAMUSnm  INCONGRUIJM  Dall.  I»l. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  p.  403. 
OR  San  Diego,  California,  In  684  fatboms. 

PSEUDAHUSraU  ANDBB80NI  Dall.  Itlt. 

Scl.  lies.  Canadian  Arctic  Esp.,  vol.  8,  pt.  A,  p.  l»«i,  pi.  2,  figs.  7,  8. 
Dolphin  and  Union  Strait,  Arctic  Ocean. 

Subgenus  Pbopkauttrium  Gregorlo,  1888. 

PBOPEAHUSIUU  ALASKBNSE  Dall,  IB1I.  (Plata  1,  fl|.  I.) 

Anier.  Journ.  Concb.,  vol.  7,  p.  155,  pt.  16,  flg.  4. 

Prlblloff  Islands,  Bering  Sea,  and  southward  to  the  Santa  Barbara  IslnnOs, 
Callfornln.    Japan, 

Genns  HINNITES  Defrance,  1821. 

HINNITES  GICANTEUS  Gn7.  IBU- 

Ann.  Phil.,  eer.  2,  vol.  12.  p.  103.— Abhold,  Tert.  I'ectena  Gal.,  pi.  29,  flga.  1, 2. 
Alentian  Islands  to  Magdalena  Bay,  Lower  California. 


Family  LIMIDAE. 
Genua  LIMA  (Brugulire)  Cuvier,  1798. 

Subgenus  Mantellxjm  Bolten.  1798. 

HANTELLUH  DE  RISC  ENS  CoDrad.  IB)7. 

Journ.  Acad.  NaL  Scl.  Phlla,  vol.  7.  p.  247,  pi.  19,  flg.  7. 
Monterey,  CnlKomla,  to  Acapuico,  Mexico. 

Subgenus  Limatula  S.  Wood,  1839. 

LIHATULA  ATTENUATA  Dall.  1*11. 

Proc.  U.  S.  Nat.  Mua.,  vol.  52,  p.  404. 

Southern  Bering  Sea,  the  Aleutian  Islands  and  eastward  to  the  Shumagln 
Islands.  Alaska. 

UHATULA  SimAUBICULATA   Hontasa,   IMS. 

Test.  Brit.  Suppl..  p.  63.— Jeffretb.  Br».  Conch.,  vol.  5,  pi.  25,  flg.  3. 
British  Columbia  to  San  Qiientln  Bay,  Lower  California.    Also  Atlantic. 
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Superfamily  ANOMIACEA. 

Family  ANOMIIDAE. 
Genua  ANOMIA  Linnaetu,  1758. 

INMflA  PBRtlVtANA  OrMfv.  !•<■■ 

Voy.  Atuer.  M*r,,  p.  flTS,— Fhiuiti,  Abb,  u.  Besohr.,  vol.  3,  p.  211,  pi.  3,  Ar.  2. 
San  Pedro,  Gallfomla,  to  Pent  and  tbe  Oalapagos  Islands. 

Genus  PODODBSMUS  PhiUppl.  1837. 

Subgeans  Monia  Gray,  1848. 

MONU  HACSOSCRISUA  Dcilwtt.  1U(. 

Itevne  Zool.  Soc.  Cuvit^i-leuue,  p.  3'9. — Gd£bin,  Moft-  de  Zool.,  1841,  pi.  34. 

Southern  Beiin);  Sea  from  ttie  Pribllof  Inlands,  to  Japan  and  tlie  OkDntxk 

Sea  on  the  west,  and  eastward  along  the  whole  coast  to  Lower  Gallfoniia. 

Superfamily  MYTILACEA. 

Family  MYTILIDAE. 
Geniu  MYTILUS  Unnoeua.  1758. 

HTriLirs  CALIFOKNumiS  CMrad,  lUT. 

Journ.  Acad.  Nat.  Scl.  I'hlla.,  vol.  7,  p.  242,  pi.  18,  fig,  10;  Goncb.  Icon. 

VyWut,  pt.  1,  fig.  2. 
Unalaska,  Aleutian  Islands,  eastward  and  sontbwnrd  to  Socorro  Island. 

KTTILUS  BDUUS  Linium.  ITM. 

Syst.  Nat,  ed.  10,  p.  706.— Ootiio,  Inv.  Mass..  fig.  82. 

Arctic  Ocean  to  OrroB  Island,  and  worldwide  In  temperate  waters. 

Section  HOBHOXTA  KSrch,  1853. 

HTTILVS  ADABISIANUa  Ihnikir,  1U«. 

Proc  Zool.  Soc.,  p.  360;  Conch.  Icon.  MytUut,  pi.  11,  Bg.  S5. 

Santa  Barbara,  California,  to  Panama  and  the  Galapagos  Islands, 

HTHLUS  BECUBVUS  BaannqM,  Ut*. 

Ann.  Gen.  Scl.  Phys.,  vol.  5,  p.  320. — Say,  Amer.  Conch,,  pi.  6,  pi,  50. 
Newport,  California,  Introduced  with  seed  oysters  from  the  Atlantic. 

Genoa  SEPTIFER  Rectui,  1848. 

SOTIPEB  BIFUBCATUS  (Connd)  Bhtc,  ini. 

Joam.  Acad.  Nat  Scl.  Phlln.,  vol.  7,  p.  241,  pi.  18,  tig.  14. 
Crescent  City,  California,  to  Gulf  of  California. 

UPTIFEB  BIFUBCATUS  OBSOLETU8  Dall.  1111. 

Proc.  D.  S.  Nat.  Mua.,  vol.  52.  p.  404. 
Sin  Diego,  California. 

Genas  MODIOLUS  Umarck,  1799. 

HOniOLUa  MODIOLUS  UiWMW,  ITU. 

Syst.  Nut.,  ed.  10.  p.  706:  Conch.  Icon..  Modiola,  pi.  1,  fig.  2. 
Clrcumborefll.    On  the  Pacific  side  Arctic  and  Bering  Seas  and  soothward 
to  San  Pedro,  Collfomie,  and  the  outlying  Islands. 


Digit  zed  by  Google 


22  BULLETIN  112,   UNITED  STATES  NATIONAL  MUSEUM. 

MODIOLUS  RECTUS  Conntd.  lUT. 

Jouin.  ALiid.  Not.  St'l.  PUIIn.,  vol.  T,  p.  243,  pi.  ID,  flR.  1. 
Bolimis  Uuy,  Cullfomla,  to  Magdalt>nn  60;,  I^wer  Cullforniii. 

MODtOLUS  PLABBLLATUS  Grndd.  Ilfl. 

Buston  Juui-ii.  Nut.  Hist.,  vol.  3,  p.  343;  Kep.  U.  S.  Espl.  Esp.  Stull.,  p.  453, 

flg.  501. 
VoDCOuver  Island  to  San  Diego,  California. 


Santu  Barbara,  Galifornla,  to  Pafta,  Peru- 

HODIOLU8  FORNICATUS  Catp?M«r,  ISU. 

Suppl.  Ilep.  Brit.  AS80C,  p.  043;  Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  15,  p.  ITS. 
Trluldad  to  Sun  I'edro  and  Cortez  Buuk,  California. 


(FOLITUS  Vcrrill.  1SSI.  >ar.T)  PALUDULUS  D*U.  lilt. 

I'l-ot.  U.  S.  Kut.  Wus..  vol.  52,  p.  4W. 

Orr  Bodega  Heiid,  Callfonilq,  and  south  to  Cerroa  Island,  Lower  California, 
In  deep  water. 

Subgenus  GBEaABiELi.A  Alonterosato,  1S33. 

GKECARIELLA  OPIFEX  8>T,  1B15. 

Jimni.  Ac'iKJ.  Nut.  Sd.  I'liflu.,  vol.  4,  p.  SdO.  pi.  19,  llg.  2. 
Sunta  Barbara,  California,  to  Gulf  of  California. 

Subgenus  Bbachydontgs  Swnlnson,  ISIO. 

BRACHTDONTES  DEMIS8US  Dlllwyn,  Igll. 

Descr.  Cat.  Hm.    Shells,  vol,  I,  p.  314;  Journ.  Acad.  Nat  ScL  Pbtla.,  vol.  7, 

pT.  20,  Hk.  7. 
luipui'ted  wttli  "seed"  ousters  from  the  Atlantic  coast.     San  Francisco 

Buy,  on  oyster  bods. 

Genus  fiOTULA  Horch.  1853. 
Subgenus  AncLA  H.  and  A.  Adams,  1857. 

ADULA  DIEGGNSIS  D>I1,  Itll.  (Plato  1,  fli*.  1,  I.) 

Nautilus,  vol.  24,  Ko.  10,  p.  110;  vol.  SO,  No.  1,  p.  2. 
Sun  Francisco  Bay  to  Cape  San  Lucas. 

ADITLA  PALCATA  CcoU,  lUl. 

I'roc.  Boston  Soc.  Nut.  Hist.,  vol.  4,  p.  92;  Hex.  and  Cat.  Shells,  pi.  S, 

fig.  ft 
Coos  Bay,  Oregon,  to  San  Diego,  California. 

ADULA  CALIFORNIENSIS  PhDIp^  1S4I. 

Zeitsihr.  Uol.,  p.  113;  Conch.  Cab.,  ed.  2,  Lilkophaga.  pi.  B,  fig.  19. 
Vancouver  Island  to  Sun  Diego,  CullfomUi.    North  Japan. 

Genus  DACRYDIUM  TorcU,  1859. 

DACRTDnm  PAOFICDH  VtO.  IIIC 

Proc.  U.  S.  Not.  SIus.,  vol.  52,  No.  2183,  p.  405. 
Bering  Seo,  1401  fathoms. 
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GenDB  UTHOPHAGA  Bolten.  1798. 
Sectton  DIBSBTTS  Sail,  ISBt. 
UTHOrHAGA  FLUMDUi  Hul>7.  !»**■ 

rroc.  Zuul.  Siic.,  p.  17 ;  IK«cr.  Cot.,  p.  239,  pi.  24,  fig.  23. 
Uunterey,  CuUfomln,  to  Patagonia.    Also  Atlantic 

Seotloii  LABIB  DKll,  1916. 
UTHOPEAGA  ATTBNUATA  Dahmr«.  lU*. 

Anlm.  8.  Vert,  ed.  2,  vol.  7,  p.  28. — Pbiuppi,  Abb.  n.  Beschr.,  voL  2,  p.  143, 

pi.  1,  flg.  6. 
Mcmterey  to  Patasonlo. 

Seetloii  KTOTOBOEFS  FlMlier,  ISBS. 

UTHOFHAGA  ABISTATA  Dmwrn.  HIT. 

DeaiT,  Cat.  Itec.  Sliells,  vol.  1.  p.  303.— Wood,  Indes  Test.,  pi.  12.  fig.  8,  1828. 
La  Ittiia,  Son  Diego  County,  Callfornlu,  to  Peru.    Also  Atlnutlc. 

Geniu  MUSCULUS  Bolten,  1798. 

imSCCLUS  NIGER  Grar.  1814. 

App.  Parry's  Voy„  p.  244;  Toy.  de  la  Recherche,  pi.  17,  flg.  1. 
ClnmnibureaL    Arctic  Ocean  to  Oregon. 

>IIIS€OLt>a  NIGER  OBESUS  DaU,  19l(. 

Proc.  U.  S.  Nat.  Mux.,  vol.  02.  p.  405. 
Arctic  Ocean  to  Cupe  Flattery. 

mtSCULUS  PBOTRACTUS  Ball.  lilt. 

I-roc.  U.  S.  Nnt.  Miir.,  vol.  S2,  p.  4(W. 
Nunivak  Island,  Bering  Sea,  to  Monterey. 

HDSCULUS  OLtVACEUS  DaU.  Iflf. 

Proc.  D.  S.  Nat.  Mus.,  vol.  52,  p.  40.'>. 
Bering  Sea  to  Catultna  Island,  California. 

MUSCOLUB  IHPREflSUS  Dan,  UVt.  (Plata  I.  Sea.  t,  T.) 

Smithsonian  Mlw.  Coll.,  vol.  ISO,  No.  1727,  p.  172. 
Petrel  Bunk,  Bering  Sea. 

mjSCULUa  TATtOBI  Dan.  18>7. 

Bull.  Nttt.  HlHt.  Soc.  Brit.  Col.,  No.  2,  p.  B,  pi.  1,  flga.  17,  18. 
Victoria,  Vancouver  Island. 

imsCDLUS  SUB3TRIATUS  Grajr,  1814. 

App.  Parry's  Voy.,  p.  245 ;  Voy.  de  la  Recherche,  pi.  17,  flg.  3. 
Clrcumboreal.    Arctic  Ocean  to  Puget  Sound. 

HDSCDLCa  CORRUGATUS  SUmpioD,  18SI. 

Shells  of  N,  Engl.,  p.  12. — Goulo.  Inv.  Mass.,  p.  130,  flK.  84, 
Clrcumboreal.    Arctic  Ocean  to  Puget  Sound. 

■ntSCCLUa  VERNICOSUB  KUAtmtnn,  IM). 

Mai.  Rosslca.  vol  S.  p.  20,  pi.  11,  flgs.  25-27. 
Bering  Sea  to  Sitka.    Also  Okhotslt  Sea. 
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IfUSCULCa  PHENAX  DiO,  llli. 

Nautilus,  vol.  28.  No.  12,  p.  138. 
St.  George  Islimd,  Bering  Sea. 

HUSCDLUa  HABHOSATUa  Fukah  ItU. 

Malae.  Uonensla,  p.  44.— Fobbes  and  Hahlct,  Brit.  Moll.,  pL  45,  flg.  4. 
Clrcamboreal?    "Pnget  Sound"  (P.  P.  C.) 

iniscnLus  asiDNUDua  d^.  i»7. 

Bull.  Nat.  Hist.  Soc.  Brit  Col.,  No.  2.  p.  6,  pi.  1,  flg.  t. 
Bering  Sea  to  Forrester  Island,  Alaska. 

Genus  CRENELLA  Brown,  1827. 

CRBKBLLA  DBCUS8ATA  Hontasn,  IMS. 

Test  Brit.  Suppl.,  p.  68. — Fobdes  and  Harley,  Brit.  Moll.,  toL  2.  p.  ZiO, 

pL  45,  fig.  2: 
Beriag  Sea  to  the  Santa  Barbara  IslaDds,  California. 

CBBKELLA  UBANA  DaU.  ISfT. 

Bull.  Not  Hist.  Soc  Brit  Col.,  No.  2,  p.  4.  pL  1,  flga.  6,  7. 
Aleutian  islands,  eastward  to  Allddleton  Irianil,  Alaska. 

CRBNELLA  COLUHBIANA  Dili,  ISM. 

Bull.  Nat.  HlRt  Soc.  Brit.  Col.,  No.  2,  p.  4,  pi.  1,  flgs.  S,  5. 
Aleutian  Islands  to  San  Diego,  California. 

CRENELLA  DIVARICATA  OiUcnr,  IMS. 

Moll  Cuba,  vol.  2,  p.  311.  pi.  27.  figs.  56-58. 

Santa  Barbara  Islands  to  Panama  Bay.    Also  West  Indies. 

CRENELLA  GRISBA  Dall.  IStl. 

Smithsonian  Misc.  Coll.,  vol.  50.  No.  1727,  p.  171. 
Bering  Sea  to  Sitka,  Alaska. 

CRENELLA  BOTUKDATA  DalU  lilt. 

Proc.  n.  S.  Nat  Mus.,  vol.  K,  No.  2183,  p.  400. 
Santa  Cruz  Island,  California,  in  105  fathoms. 


Order  ANOMALODESMACEA. 

A:  ENSIPHONIA. 

Family  PERIPLOMATIDAE. 

Genns  PERIPLOMA  Schumacher,  1817. 

I  FLANIUSCOLA  Somt^'.  1S14. 

Proc.  Zool.  Soc.,  p.  87;  Jouro.  Acad.  Nat.  Scl.  Phila.,  vol.  7,  pi.  18,  flg.  8. 
San  Pedro,  California,  to  Quayaquil. 


L  DI8CDS  SUanu,  ISM. 

Proc.  n.  S.  Nat.  Mtis.,  vol.  13,    p.  222.  pi.  16,  flga.  1,  2. 
San  P<^ro  Bay,  California,  to  San  Diego. 
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Beatlon  HAUSTESPIA  Dall,  1S04. 

PBOPLOIU.  SULCATA  Dan.  If  M. 

Nandlus.  vol.  17,  No.  11,  p.  122;  BnlL  Mus.  Comp.  Zoel.,  vol.  4S,  No.  ^ 

pL  15,  flg.  10. 
San  P«dro  Bay,  Terminal  Island,  Callfoniia. 

Family  THRACIIDAE. 
Genua  THRAaA  (Leach)  Blalnville.  1824. 

mUClA  CURTA  Cnind.  IMT. 

Journ.  Acad.  Nat.  Scl.  Phlla.,  vol.  7,  p.  248,  pi.  IS,  fig.  fi. 
Arctic  Ocean,  Bering  Sea,  and  sonth  to  San  Diego,  Gallfomio. 

TBKACtA  BBBINGt  Dall.  1>1>. 

Proc.  U.  S.  Nat.  Mas.,  vol.  49,  No.  2116,  p.  412. 

Bering  Sea,  Aleutian  lalanda  and  southward  to  Sitka,  Alaska. 

THKACIA  CBALUBIANA  IML  ItU. 

Proa  U.  S.  Kat  Mus.  vol.  49,  No.  2116.  p.  443. 
Forrester  Island,  Alaska,  to  Gulf  of  Georgia. 

THRACIA  DIBGBNSIB  Dall,  III!. 

Proc.  e.  S.  NaL  &1ur.,  vol.  49,  No.  2116,  p.  443. 
San  Pedro  Bay,  CaUfomla,  to  Magdatwa  Bay. 

Gmtis  CTATHODONTA  Conrad,  1649. 

CTATHODONTA  DUBI08A  Dall.  »». 

Proc.  U.  8.  Nut.  Mus.,  vol.  4«.  No.  2116,  p.  445. 
San  Pedro  to  San  Diego  and  the  Gulf  of  California. 

CTATHODONTA  PBDROANA  Didl.  !•!•. 

Proc.  U.  S.  Nat.  Mus.,  vol.  49,  No.  2116,  p.  446, 
San  Pedro  Harbor  and  Catalina  Island,  California. 

Genua  ASTHENOTHAERUS  Carpenter,  1864. 

A8TBEN0THAEBUB  VILLOBIOS  Carpuitir,  IIM. 

Ann.  Mag.  Nat  Hist.,  ser.  3.  vol.  13,  p.  311. 
San  Pedro,  Galifomla,  to  Cape  Sao  Lucas. 


B:  ADELOSIPHONIA. 
Family  PANDORIDAE. 

Genoa  PANDORA  Hwasa,  1795. 

Subgenus  Kennkbua  Carpenter,   1864. 

KBNNBRUA  GKANDtS  Dall,  »TT. 

Proc.  Cal.  Acad.  Scl.,  vol.  7,  p.  11. 

Prlbllof  Islands,  Bering  Sea,  to  Slletz  Bay,  Oregon. 
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KENNBBUA  GLACIALIS  LMdu  Ml*. 

Juui-u.  de  f  lij's-.  vol.  88,  p.  4e5.— Sowebut,  Spec.  Conch.,  figs,  4-fl. 
Arctic  Uceon  anil  south  to  Fuca  Strults.    Also  Athuitlc. 

KENNBRUA  CLACIAUS  EUTAENIA  Dmil,  »1S. 

I'll*.  U.  S.  Nut.  Mus.,  vol,  4»,  No.  2116,  p.  «fl. 
I'ort  Etdies,  Ahisku. 

KBNNEBUA  nLOSA  Carpaatn.  IIU. 

I'ntv.  '/Ami  Sdc,  i>.  tiU2.— Aknoi.d,  Pal.  8aD  Pedro,  pi.  18,  fig.  3. 
fiunlvuk  Islund,  Bering  Seu,  to  San  Pedro,  Callfurnla. 

KBNNBRLIA  BIUBATA  Omnri,  ISSI. 

Pnw.  Acud.  Nut.  Sd.,  Phllu.,  p.  207;  Pacific  R.  E.  R^s.,  voL  6,  p.  73, 

pl.  n,  tig.  25. 
Porreutvr  Island,  Alaska,  south  to  Point  Abreojos,  Lower  CaUfomla. 

KBNNBRLIA  CRANVLATA  Dall,  ItlC 

I'roc.  U.  S.  NuL  Wus..  vol.  4»,  No.  2110,  p.  440. 
Santa  Barbara,  California,  to  Gulf  of  CuUforula. 

SBNNBRUA  F0RRE8TEBEMSI8  WUUtt,  Ull. 
Nuutllus,  vol  31,  No.  4,  p.  134. 
Porretil«r  Islund,  Alaska,  GO  futhoms. 

Subgenus  Hetebocuous  Dall,  191S. 

BBTEBOCLIDUS  PUNCTATU8  Connd,  l«n  <»t  CaTpntiT.  ISM). 

Joiirn.  Autid.  Nut.  Sci.,  Philu.,  vul.  7,  p.  22»,  pl.  17,  tig.  1. 
Vuucuuver  Isluud  to  Gulf  of  CuUfondu. 


Family  LYONSIIDAE. 

Genus  LYONSIA  Torton,  1822. 

LTON8U  STRIATA  HwiUfa,  UtI. 

Ti-uns.  Linn.  Soc.,  vul.  11,  p.  188,  pL  13,  flg.  1  ^.— Tuaton,  Dlthyra  Brit. 

pl.  3,  figs.  0,  7. 
Gli'cuniboival.    Aleutian  Islands  to  Fuca  Straits. 

LT0N8IA  ABENOBA  IMIcr,  lUl. 

Index  Moll.  Uruul.,  p.  2U;  Zool.  Beeche}-'s  Voy.,  pl.  43,  tig.  S. 
CircumboreuL    Arctic  Sm  to  Jupun  and  the  Okhotsk  Sea  on  the  west  and 
on  the  east  to  tlie  Aleutians  and  Kodiuk  Island,  Alaska. 

LTONSIA  GOULDQ  DslI,  HIS. 

I'lvc  U.  S.  Nut  Alus.,  vol.  49,  p.  4S3. — GotJLD,  Mes.  and  Cal.  Sheila,  p).  IS, 

fi&C 
Sun  Francisco  Bay,  California,  and  south  to  Point  Abreojos,  Lower  Gall- 

fomta. 

LT0N8IA  CAUFORNICA  CMrad.  1*11. 

Joum.  Acad.  Nat.  Scl.  Phlln.,  vol.  7,  p.  248,  pl.  19,  flg.  20. 
Puget  Sound  to  Todoa  Santos  Bay,  Lower  CalUomla. 

LTONSIA  CAUFORNICA  HAROLOI  DtOL  IIIS. 
Pr.«.  U.  S.  Nat.  Mus.,  vol.  49,  p.  453. 
Central  California. 
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LTOMSU  <CAUFOSNICA  nr.T)  NE8IOTBS  IhUI,  Itll. 

Fmc  U.  &  tint.  MiM.,  vnl.  41>,  [i.  433. 

Catullnu  unil  Curonailu  Itiluijds,  to  Magdalena  Bay. 

LTONSU  PUGBTBN8IS  IMt,  IllS. 

Pnic.  U.  S.  Nat.  Slus.,  vol.  4.1,  p.  503. 
Uliiinilk  Bu7t  Aliujka,  to  I'ui^t  Suuod. 

Subgenus  Aixoqrauka  Dall,  1003. 

ILLOGBAmU  AHABILIB  Dall,  Hit. 

rnic.  II.  S.  Kut.  Mus..  vol.  45,  p.  IHM. 

Off  Suutu  Barbara  Channel,  Califurnla,  S34  fathoms. 

Subsenus  Ektodbbua  Phllippi,  1843. 

SMTODESHA  JNFLATUH  Conrad,  IMT. 

Jiiurn.  Ai-ad.  Kut  Scl.  I'hHa.,  vol.  7,  p.  248,  pL  19,  flg.  10. 
la  sputiees,  Vancouver  Island  to  Quayaqall. 

Sectloit  A6BI0VZS1U  Dall,  1800. 

ENTODESMA  8AXICOLA  BalH,  tBU. 

IToc,  Zool.  iJoc.,  II,  ttl;  Proc.  U.  8.  Nat.  Slus.,  vol.  49,  p.  456. 
AJeutian  Islands  to  Cape  Colnette,  Lower  California. 

KNTODESHA  8CAHH0NI  Ddl,  IITI. 

Aiaer.  Juurn.  Conch.,  vol.  7,  p.  143,  pi.  10,  <!(!■  3. 

Port  Simpson,  British  Columbia  (Scammun).     San  DIeffo  (Onmtt). 

Genua  MYTILIMERIA  Conrad,  1837. 

■flTILIlIEMA  NDTTALUI  Conrad.  lUT. 

Jimni.  Acad.  Nat,  Sci.  Phllu.,  v.il.  7,  p.  246,  pi,  10,  He.  5. 

In  compound  AsclUlans.    Vancouver  Island  to  Sun  Di^o,  California. 


Superfamily  POROMYACEA. 

Family  POROMYACIDAE. 

Genoa  POROMTA  Forbes,  1844. 

Subgenus  E>rruatouta  Dall,  1D08. 

DERHATOHTA  TBNUICONCBA  Dall,  1113.  (Plata  1,  llg.  10.) 

I'ntc.  U.  S.  Kut.  Mus.,  vol.  45,  No.  2002,  p.  590. 
Alaska  Peninsula  tn  Curonado  Islands,  in  deep  water. 

DERKATOHTA  BUTTONI  Dall,  Iflt, 

I'liK.-.  U.  S.  Nut.  Mus.,  viil.  52,  No,  2183,  p.  406. 
Uonterey,  California  (Button). 

DKKHATOHrA  BEKINCIANA  Dad,  191*. 

Prr>c.  U.  S.  Nut.  Mu.i.,  vol.  ."2.  No.  218.1,  p.  400. 
Aleutian  Islands  to  Tillamook,  Oregon. 
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DBEMATOHTA  LBOtONA  OM.  »U.  (Tbla  1,  «t>  L> 

Vroc  V.  S.  Nat  Mm.,  vol.  S2.  No.  2183,  p.  406. 
on  coast  of  Washington,  ST7  fattiomB. 

GeniM  CETOCONCHA  DaU,  1886. 

CBTOCONCHA  MALSSPINAB  DtO,  »». 

Proc.  U.  S.  Nat.  Mns..  vol.  B2,  No.  2183,  p.  407. 
Southwest  of  Sitka,  AlaiikB,  1,079  fathoms. 


(?)  Family  LYONSIELUDAE. 
Genua  LYONSIELLA  M.  Sara.  1872. 

LTONSIBLLA  ALA8KANA  DsII,  ISN. 

Proc.  U.  S.  Nat.  Mus.,  voL  17,  p.  703,  pi.  25,  flg;.  2. 

Southwest  of  Sitka,  1,659  fathoms,  and  oft  Catallna  Island,  CaUfornla,  U 
flOO  fathoms. 

Family  CUSPIDARIIDAE. 

Genua  CUSPIDARIA  Nardo,  1840. 

CCSPIDAKIA  CLACIALIS  G.  O.  Sua,  U7>. 

Jloll.  Reg.  Arct.  Korv..  p.  88.  pi.  0,  ttgs.  8a,  8c 

Off  San  Diego,  California,  239  fathoms.    Also  Atlantic; 

CIISPIDABIA  SUBGLACIALIS  Dall,  ItlS.  (PUta  1,  »g.  *.} 

Proc.  n.  8.  Nat.  aius.,  vol.  4n,  No.  2002,  p.  683. 
Ofr  California  coast,  in  deep  water. 

CUSPIDARIA  APODEHA  Dall.  III*. 

Proc'U.  S.  Nat.  Mus.,  vol.  52,  No.  2183,  p.  407. 

Oft  Sitka,  Alaska,  and  south  to  Panama  Bay,  In  deep  water, 

CUSPIDARIA  CHILENSI8  Dall,  ISM. 

Proc  U.  S,  Nat.  Mus.,  vol.  12,  p.  282,  pi.  13,  flg.  13. 

Oir  Oregon  In  277  fathoms,  and  south  to  coast  of  Chile  In  1,036  fathoms, 

CUSPIDARIA  KAMA  Oldnrd.  IIIS. 

Nautilus,  vol.  32,  No.  1,  p.  28. 
Bnulluas  to  Monterey,  Cnllfomia. 

Seetlon  CABDZOKTA  A.  Adamt,  1804. 

CUSPIDARIA  PECTINATA  CarpnUr.  ISM. 

Suppl.  Brit.  Assoc.,  p.  637 ;  P.-oc.  Acad.  Nat.  Scl.  Phlla.  for  1865,  p.  54.— 

AsnoLD,  Pal.  San  Petlro.  pi.  18,  flft,  IL 
Monterey,  California,  to  Panama  Bay. 

CUSPIDARIA  BBBINGBNSIS  LcdMw  1RS3. 

A' egii  Kxp.  Vet.  Arh.,  vol.  3,  p.  438,  pi.  32,  flgs.  1,  2 ;  Bull.  U.  S.  Nat  Mus^ 

No.  37,  pi.  3,  fig.  6. 
Bering  Sea  to  Kodlab  Island  and  Panama  Bay.  , 
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CUSPIDASU  CAUFOBNICA  DalL  ItM. 

Bali  UuB.  Gomp.  Zool,,  vol.  12,  No.  0,  p.  296. 
Puget  Soand  to  San  Diego,  California. 

CUSPIDASU  PLAN8TICA  Dall,  IfM. 

Bull.  MuB.  Comp.  Zool.,  vol. '43,  No.  6,  p.  4S3. 

Pribllof  Islands,  Bering   Sea,   to  Coronftdo  Islands,  Ijower  California,  In 
deep  water. 

CUSPIDAMIA  BALBOAE  Dill,  »ll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  No.  2188,  p.  40T. 
Cortez  Bank,  Gallfomla,  flO  fathoms. 

Genua  MYONERA  DaU  and  Smith,  1866. 

IfTONBKA  nLLAMOOKBNStS  DtH,  Ull. 

Proc.  D.  S.  Nat.  Mus.,  vol.  S2,  No.  218S,  p.  4OT. 
Off  Tillamook  Bay,  Oregon,  766  fotboms. 

Genua  LEIOMYA  A.  Adama,  1864. 

Subgenus  Puotodon  Carpenter.  1864. 

nxcrODON  BCABBB  Cupntar,,  IIU. 

SnppL  Bep.  Brit.  Assoc.,  p.  638;  Proc.  CaL  Acad.  S<d.,  vol.  3,  p.  307. 
Catalina  Island,  CaUfomla,  to  San  Dlegn. 


Family  VERTICORDIIDAE. 

Genua  VERTICORDIA  Wood,  1844. 

VBETICOBDIA  ORNATA  OrUfw.  IMI- 

Holl.  OnlMi,  vol.  2,  p.  292,  pi.  27,  figa.  80-33. 

Catalina  Island,  California,  to  Panama  Bay.    Also  Japan  acd  the  Antilles. 

Order  TELEODESMACEA. 
Superfamily  ASTARTACEA. 

Family  ASTARTIDAE. 

Genoa  ASTARTE  Sowerby,  1816. 

Seotlon  ASTASTS  a.  ■. 

UTABTB  FOLABIB  D*ll.  IIH. 

Proa  D.  S.  Nat.  Mus.,  vol.  26,  pp.  989,  948,  945,  pi.  68,  flg.  B. 
Aleutian  and  Shumagln  Islands,  Alaska.    Clrcumboreal. 

ASTABTS  COHFACTA  CarptnUr.  IIH. 

SnppL  Rep.  Brit.  Assoc,  p.  642 ;  Proc.  Acad.  Nat  Sci.  Pblla.  for  186G,  p.  67 ; 

Pnc  D.  S.  Nat  Mus.,  vol.  26,  p.  944,  pL  68,  llg.  8. 
Forrester  Island  to  Puget  Sound. 

16799(1— 21— Bull.  112 8 
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ASTABtE  WILLBTTI  DaD.  HIT. 

NautlluB,  vol.  SI,  No.  1,  p.  la 
Forreater  Island,  SO  fatboms. 

Seotloit  TEIOOHTA  Sektunaolier,  1817. 

A8TABTB  SOLLANDI  BanardI,  IIM. 

Jonm.  de  Coocbyl.,  vol.  7,  p.  886,  pi.  18,  flg.  4. 

Prlbllof  and  Aleutian  Islands  to  Prince  William  Sound,  Alaska. 

Also  Kamchatka. 

ASTABTB  KOLI.&MDI  IXIXIA  DaU.  IMt. 

Proc.  U.  S.  Nat  Mus.,  vol.  26,  No.  1342.  p.  943. 
Bemldl  Islands,  Alaaka. 

ASTAKTB  ARCnCA  Grar.  UM. 

App.  Parry's  T07.,  p.  24S. — SAxa,  Moll.  Reg.  Arct  Norv.,  pL  S,  flg.  8. 
Clrcumboreal.    Arctic  and  Bering  Seas  and  the  Aleutian  Islands. 

A8TABTB  BOKKALI8  SAamtAm.  1117. 

Essal,  p.  47,  pi.  17.  fig.  1. 

Polar  and  Derlng  Seas,  North  Japan,  and  eastward  to  Prince  William  Sound, 
Alaska. 

A8TAKTK  ALASKBNaiB  DaU,  IMl. 

Proc.  V.  S.  Nat.  Mus.,  toI.  26,  No.  1842.  pp.  944,  946,  pL  63,  flg.  2. 
Southern  Bering  Sea,  the  Aleutians  and  south  to  Puget  Soand.    Herschell 
Island.  Arctic  Coast 

ASTABTE  FABULA  BHn,  tSC*. 

LftBt  of  the  Arctic  Voy.,  vol.  2,  p.  398,  pi.  33,  flg.  5. 

Clrcumboreal.  Arctic  Sea  and  south  In  Bering  Sea  to  Nnnivak  laland. 

ASTABTE  BENNBTTH  Dall.  IMS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  No.  1342,  pp.  945-4,  pi.  63,  flg.  6. 

Polar  Sea  at  Bennett  Island,  and  south  in  Bering  Sea  to  Nuolvak  Island. 

48TARTB  VEBNICOSA  Dall,  ttU. 

Proc.  U.  S.  Nat.  Mus..  vol.  26,  No.  1842,  pp.  846.  948,  pi.  63,  fig.  1. 
Arctic  and  Bering  Seas.    Attn  to  Atka  Islands  In  the  Aleutian  chain. 

A8TARTB  GLOBOBA  ll*U«r.  18U. 

Index  Moll.  OrSnl.,  p.  20.— Reeve,  Last  of  the  Arctic  Voy.,  vol.  8.  398,  pi.  33, 

fig.  6. 
Arctic  Coast  to  Greenland. 

SeoUon  RICTOCnU  Dall,  187S. 

ASTABTE  BaqUIHALTI  B>M,  IHI. 

Proc.  Zool.  Soc.,  p.  70;  Proc.  U.  S.  Not.  Mus.,  vol  20,  pi.  63,  figs.  11.  12, 
Aleutian  Islands  to  Puget  Sound. 

Genus  BERNABDINA  DaU,  1910. 


BEBNABOINA  BAKBBI  DalL  I»«. 

Proc.  Biol.  Soc.  Wash.,  vol.  28.  p.  ITL 
Coronado  Islands. 
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Fwnily  CRASSATELLITIDAE. 
Genus  CRASSATELLITES  Krager,  182S. 

CUUATILUTBS  rLDCTUATDS  Cup«Ur,  IIU. 

1.  Acad.  Sci.,  vol.  3,  p.  208. 


Genua  CRASSINELLA  Gnpp7,  1876. 

CRUraNBIXA  BBANNERI  AmaM,  IIH. 

PaL  San  Pedro,  p.  127.  pi.  18,  flg.  12. 

Son  Diego,  Catlfomla,  to  Panama.    Flelstocmie  of  San  Pedro,  California. 


Superfamily  GARDITACEA. 

Family  CARDITIDAE. 

Gonna  CARDITA  (Bruguifere)  Lamarck,  1799. 

Section  CAADITAKEHA  Conrad,  18>8. 

CIKDITA  SUBaOADRATA  <>tpMilw,  18U. 

Snppl.  Rep.  Assoc.,  p.  042 ;  Add.  Mag.  Nat.  Ufst.,  ser.  3,  vol.  15,  p.  179.— 

Keep,  West  Coast  Shells,  flg.  152. 
Queen  Charlotte  Islands  to  Todos  SantOB  Bay. 

Genna  VENERICARDIA  Lamarck,  ISOl. 

Seotlon-  CTCI,OCABDU  Conrad,  1887. 

TBMKBICABDIA  BAJtBARBNSIS  Btcuu.  INO. 

Proc.  U.  S.  Nat  Mus..  vol.  13,  p.  214,  pi.  16,  figs.  4,  3. 

Santa  Barbara  Channel  to  San  Diego,  California,  In  deep  water. 

VENBBICARDIA  GOCIOn  IML  tttt. 

Proc.  Acad.  Nat.  Scl.  Phila.,  pp.  709.  714;  Proc.  U.  S.  Nat  Mas.,  vol.  26. 

No.  1342,  pL  63,  flg.  3. 
Orr  San  Diego,  California. 

TENBMCABOIA  8TBABNBQ  Bidl,  UH. 

Proc.  Acad.  Nat.  Sd.  Phlla.,  pp.  709,  714;  Proc.  D.  S.  Nat  Mns.,  vol.  18, 

1890,  p.  216,  pi.  16,  flea.  5,  a 
Pnget  Sonnd. 

VBISMCABDIA  PAOCICOBTATA  KrasK,  IIU. 

.  Arch.  f.  Natarg.,  vol.  61,  Heft  1,  p.  30,  pi.  3,  flg.  S. 
Arctic  Sea  to  Fnca  Straits.  ~ 

VENEXICASDIA  CBEBBIC08TATA  Knut,  ItVC 

Arch.  f.  Natorg,,  vol.  51,  Heft  1,  p.  30,  pi.  3,  flg.  4;  Proc.  U.  S.  Nat  Mna, 

VOL  26,  pi  63,  flg.  7. 
Point  Barrow,  Alaska,  to  Monterey,  California. 
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VBNERICABDtA  CRASSIDENS  Brnderip  ud  Bnrirbr.  IBM. 

ZooL  Journ.,  vol.  4,  p.  3(55 ;  Proc.  U.  S.  Nat.  Mus.,  vol:  26,  p.  949,  pi.  43,  ««.  ». 
Arctic  and  Bering  Soas  and  eastward  to  Kodink  Island,  Alaska. 

VENEBICABDIA  KODULOSA  DiOl,  llll. 

Proc.  Blol.  Soc.  Wash.,  vol.  32,  p.  249. 
Santa  Barbara  to  the  Corooado  Islande. 

VBNEKICARDIA  MON1UC08TA  GaU.  IMI. 

Proc.  Acad.  Nat.  Sci.  Phlla.,  p.  871. 
Santa  Barbara,  Pleistocene.    Recent? 

VENBBICARDU  VBNTBICOSA  GnU,  ISEO. 

Proc.  Boston  Soc,  Nnt.  HIat.,  vol.  3,  p,  276;  Rep.  U.  S.  Expl.  Exp,  Moil., 

p.  417,  flg.  532. 
Belkoffskl  Bay,  Alaska,  to  Coronndo  Islands  and  Cortez  Bank,  Call fnni la. 

VENBBICARDU  INCISA  DaU,  IHt. 

Proc.  Acad.  Nat,  Scl.  Phlla.,  i>p.  710,  714:  Pi-oc.  T'.  S,  Nnt.  Mus.,  vol.  20, 

No.  1342,  pi.  63,  fig.  4. 
Uualasb«  t«  the  Semldl  Islands,  Alnnka. 

Subgenus  Uiodontibcus  Dall.  1903. 

klODONTIBCUS  PBOLONCATDS  Catpcoter,  tgU. 

Suppl.  Rep.  Brit.  Assoc.,  p.  642;  Proc.  U.  S.  Nnt.  Mus..  vol.  IS,  pi.    19 

figs.  7,  0. 
Mlddleton  Island,  Alaska,  to  San  Diego,  Callfonilx. 

KIODONTIBCItS  MBBIDIONAUB  IMI.  Itll. 

Proc.  U.  S.  Nat.  Mas.,  vol.  52,  No.  21S3,  p.  408. 
Oft  Point  Ijoma,  California,  70  fathoms. 

Gernu  CALYPTOGENA  Dall,  1891. 

CALTPTOCBNA  PACIFICA  IMI,  Ull. 

Proc  V.  S.  Nnt,  Mus.,  vol.  14,  p.  190;  vol.  17,  pi.  25,  figs.  4,  5. 
Clarence  Strait,  Alaska,  to  Santa  Barbara  Channel,  California. 

CALTPTOCBNA  BLONGATA  Dall,  I*ia.  <PUU  S,  ■«.  ■.> 

Proc.  U.  S.  Nat  Mns.,  vol  52,  No.  2183,  p.  408. 
Santa  Barbarn  Islands  to  San  Diego. 

Genus  MILNERIA  DsU,  1881. 

mLNEBIA  mNIHA  DdL  IITL 

Amer.  Joum.  Conch.,  voL  7,  p.  152,  pi.  16,  figs.  5,  6. 
Monterey  to  Rosarlo  Bay,  Lower  Oallfomla,  on  Haliotit. 

HILNBRIA  KBLSETI  DaH.  Hit. 

Proc.  D.  S.  Nat  Mus.,  vol.  52,  No.  2183,  p.  408;  vol.  8,  pi.  25.  flgs.  4,  7,      . 
Monterey  to  Point  Abrc^Jos,  Lower  California,  under  stones. 
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Superfamily  CHAMACEA. 

Family  CHAMIDAE. 
Genns  CHAMA  Linnaeus,  17S8. 

CRAMA  rSLLUCIDA  8«rubT.  1U4- 

Proc  Zoo).  Soc,  p.  150.— Kekp,  West  Coast  Shells,  ig.  165. 
Oregon  to  Chile,  and  Gnlnpiigos  Inliiiidn. 

CHAMA  FBONDOSA  Bndnlp.  UU. 

Proc.  ZooL  Soc.,  p.  148;  Trails.  Zool.  Soc..  vol.  5,  pi.  38,  Itgs.  1,  2. 
San  Diego,  California,  to  Peru. 

€BAHA  BIIDDIAMA  C  B.  Ada^  1U«. 

Panama  Shells,  p.  253. 

Bodega  Buy,  California,  to  Funnnui, 

Gains  PSEUDOCHAMA  Odhner,  1917. 

rSEUDOCBAHA  EZOGTBA  Canrai,  IMT. 

Joum.  Acad.  Nat.  Scl.  PhUa,,  vol.  7,  p.  266;  Concli.  Icon,  Ckama.  pi,  7, 

fig.  33. 
Oregon  to  Panama, 


Superfamily  LUCINACEA. 

Family  THYASIRIDAE. 
Genus  THYASIRA  (Uach  in)  Umarck,  1818. 

TBTASIBA  BISBCTA  Cmami.  lU). 

Rep.  U.  S.  Bxpl.  Exp.,  vol.  10,  p.  724,  pi.  17,  Bg.  10;  Proc.  U.  S.  Nat  Mus., 

vol.  17,  pi.  26,  figs.  2,  5. 
on  Alaska  Peninsula  and  soutliward  to  Oregon  coast    Also  Miocene  nnd 

Pliocene. 

THTASIBA  GOULDII  PkUlppI,  lUt. 

Keitsclir.  .Mnl.,  vol.  2,  p.  74;  IJIime.v's  Gould's  Inv.  of  Mass.,  p.  100.  flg.  200. 
Bering  Strait  to  San  Diego.    .\lso  Atlantic. 

THTASIBA  TBIBINUATA  OtWtnr.  1S4I. 

^         Moll.  Cuba,  vol.  2,  p.  300,  pi.  27,  figs.  46,  49. 

Sitka,  Alaska,  to  Sao  Dlegn,  California.    Also  Atlantic. 

THTASIBA  TRIBtNOATA  FOLTGONA  Jcffnra,  IBM. 

British  Conch.,  vol.  2,  p.  248. 

Korea.    Gulf  of  Alaska  to  San  Diego.    Also  Atlantic. 

THTABIKA  CTGNUB  Ball,  »». 

Proc.  V.  S,  Nat  Mus.,  vol.  52,  No.  2183.  p.  409. 
Southeastern  Alaska. 
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THTASntA  BABBABENSia  Didl.  IW*. 

'        Proc  D.  S.  Nat  Mus.,  vol.  12.  p.  261,  pi.  8,  flg.  9. 
Fuca  Straits  to  Gulf  of  Csliforaia. 

THTABIKA  EXCAVATA  Dall.  ItDI. 

Proc  U.  S.  Nnt  Mus..  vol.  23,  pp.  790,  818,  pi.  89,  figs.  12,  IS. 
Oregon  to  Gulf  of  California. 

TBTA8IBA  TBICABINATA  IML  Itl*. 

Proc.  U.  a  Nat.  Mus.,  toI.  52,  No.  2183,  p.  409. 

Off  Santa  Barbara  Islands,  California.  In  1,100  fatboms. 

Subgenus  Axindlub  Verrlll  a&d  Bosh,  1898. 

AZDmLnS  TBBBUCINOSUS  Pnbw.  IS41. 

Rep.  Brit.  Assoc  for  1843,  p.  192.— Fobbes  and  Harlbt,  Brit.  Moll.,  vol.  2, 

p.  60.  pi.  34,  fig.  1. 
Aleutian  Islands.    Also  Atlantic  and  Arctic. 

Genus  AXINOPSIS  G.  O.  Sara,  1878. 

AXINOPSIS'VIKIOIS  Dan.  IML 

Froc  V.  S.  Nat  Mus.,  vol.  23,  p.  810,  pi.  40,  Qg.  1. 

Arctic  Ocean,  on   tbe  west  to   Japan,   on   tlie  east  to  tbe  Aleutian   and 
Corona  do  Islands, 

AXINOPSIS  BEBICATD8  CarpcnMr.  UtlT' 

,Suppl.  Rep.  Brit  Abbdc,  p.  643;  Proc.  D.   S.  Nat.  Mus.,  vol.  23,  p.  SIS, 

pi.  40,  fig.  2. 
Aleutlau  Islands  south   and   east  to   Puget   Sound,  and  Catallna   Island, 
Gallfomla. 

Family  DIPLODONTIDAE. 
G«nas  DIPLODONTA  Bronn,  1831. 

DIPLODONTA  ALBUTICA  D>I1,  IHL 

Proc  U.  S.  Nat.  Mus.,  vol.  23,  p.  820,  pi.  42,  fig.  3. 

Cape   Llsbume,  Arctic   Ocean,   to  tbe   Aleutians  and   eastward   to   Sitka 
Bay,  Alaska. 

DIPLODOMTA  OBBBLLA  GmH  UN. 

Proc  Boston  Soc.  Nat.  Hist.,  vol.  4,  p.  DO;  Boston  Jonm.  Nat  Hist.,  vol.  8, 

pL  IB,  fig.  8. 
Prlbllof  Islands,  Bering  Sea.  to  Gulf  of  California.  ^ 

DIPLODONTA  SCBQUADBATA  CarpMiMT.  UH. 

Proc  Zool.  Soc,  p.  230. 

Catallna  Island,  Gallfomla,  to  Panama. 

Subgenns  VKLAmnjOi  Dall,  1S99. 

PBLAMIBLLA  SEBICATA  Bmw,  IISO. 

Concb.  Icon.  Ludno,  pi.  9,  flg.  00. 
San  Diego,  California,  to  Panama. 
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Family  LUCINIDAE. 
Genua  LUQNA  Brugnlire,  1797. 

LUONA  EDENTDLOIDBB  TuiHL  UK.  • 

Amer.  Journ.  Scl.,  vol.  49,  No.  6.  p.  226. 

San  Clemente  Island,  Califonila,  to  Gulf  of  Calironila. 

GenuB  PHACOIDES  Grar,  1847. 

Subgenus  Hebe  Qabb,  1866. 


San  Pedro,  Oallfornla,  to  Oape  San  Lucas. 

Subgenua  Lucikisca  Dall,  1901. 

LDCOnSCA  mntTALin  CmnA.  lUT. 

Jonrn.  Acad.  Nat  Scl.  Fhlta.,  voL  7,  p.  255,  pL  20,  &g.  2. 
Santa  Barbara,  California,  to  Mazatlan,  Mexico. 

Subgenus  Lttcihoua  Dall,  1901. 

LCCINOIU  ANNULATA' Bwn,  lUI. 

Concti.  IcoD^LMoifla,  pi.  4,  fig.  17;  Proc.  V.  S.  Nat.  Mus.,  vol.  2S,  pi.  40, 

fig.  10. 
Port  Althorp,  Alaska,  to  Coronado  Islands. 

LUCINOIU  ANNULATA  DBNStLINKATA  IMl.  111*. 

Proc  BloL  Soc  Wasb.,  vol.  S2,  p.  249. 
Sitka,  Alaska,  to  Bsteros  Bay,  California. 

I.UCIMOIU  AEQUIZONATA  SUuu.  IMI. 

Proc.  U.  S.  NaL  Mu8.,  vol.  13,  p.  220,  pi.  17,  flgs.  3,  4. 
Santa  Barbara  Islands  to  south  latitude  38'  (Chile). 

Subgenus  CiLLVctSA.  Dall,  1901. 

Seetion  EPIXTrciNA  DaU,  IMl. 

CAIXDONA  CALIFOBNICA  CAnnl,  ISIT. 

Joura.  Acad.  Nat  Scl.  Phlla.,  vol.  7,  p.  255,  pi.  20,  flg.  1. 

Orescent  City,  Gallfomla,  to  San  Ignado  Lagoon,  Lower  California. 


Subgenus  Pabvilucina  Dall,  1901. 


.  Nat  Mus.,  vol.  23,  p.  S28,  pi. 
40,  fig.  5. 
NtiDlvak  Island,  Bering  Sea,  to  the  Coronado  Islands,  Lower  Callforoln. 

PASmUCDIA  AFPB0ZI1U.TA  DaU,  IMl. 

Proc  U.  S.  Nat.  Mua.,  vol.  23,  p.  S13,  pi.  39,  fig.  4. 
Honterey,  California,  to  Panama. 
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Genns  DIVARICGLLA  HartMU,  1B80. 

DIVABICBLLA  PBBFABVin.A  DalL  IWl. 

Proc,  U.  S.  Nat  Mas.,  vol.  23,  p.  815,  pL  39,  flg.  8. 
"Monterey"  (Oabb).    Gap^San  Lucas  to  Ecuador. 

Superfamily  LEPTONACEA. 

Family  LEPTONIDAE. 
Genua  ERYCINA  Lamarck,  1806. 

BBTCIMA  CATAUMAB  DaB,  DK. 

Proc.  U.  S.  Nat  Mns.,  vol.  62,  p.  409. 
^         Cataltna  Island,  CalUornla. 

EBTCIMA  COBONATA  DaU.  Itlt. 

Proc.  U.  S.  Nat  Mas.,  voL  B2,  p.  409. 
Off  Coronado  lelanda.  Lower  Oallforala. 

BBTCINA  BAKBKI  DaU,  lllf. 

Proc.  U.  8.  Nat  Mns.,  vol  BZ,  p.  410. 

Off  South  Coronado  Island,  Lower  California. 

■BTdNA  BALUANA  DsD,  III*. 

Proc.  D.  S.  Nat   Mas.,  vol.  52,  p.  410. 
Off  SoDth  Coronado  Island,  Lower  California. 

BBTdKA  CBACBt  DaU,  III*. 

Proc  U.   S.  Nat  Mas.,  vol.  52,  p.  410. 
Santa  Rosa  Island  to  Coronado  Islands. 

BSTCDfA  8ANTAB08AB  DalL  »l(. 

Proc.  U.   S.  Nat  Mas.,  vol.  52,  p.  410. 
Santa  Rosa  Island,  California. 

Genus  KELLIA  Tarton,  1822. 

KBLUA  LAPKSOUSn  D^akam,  lUI. 

Rev.  Zool.  Soc.  Gnvlerlenne,  p.  S67.— iGuIbir,  Ma£.  de  ZooL,  MolL,  pi.  12, 
1840. 

Bering  and  Pribllof  Islands,  BeriDg  Sea,  and  south  to  San  Diego,  Cali- 
fornia. 

KELUA  SDBORBICDLASIB  Ibalasa,  ISM. 

Test  Brit,  pp.  89,  564,  pi.  26,  flg.  6.— Tubton,  Dlthyra  Brit.,  p.  67,  pi.  II, 

flgs.  6,  6. 
Bering  Island,  the  Aleutians,  and  south  to  Panama.    Also  Atlantic. 

Genus  AUGENA  H.  C.  Lea,  1845. 

ALIGENA  CERITTKNSI8  AtmU,  tlOt. 

Pal.  San  Pedro,  p.  138,  pi.  13,  Sg.  3. 

Pleistocene,  San  Pedro,  California.    Recent,  La  Jolla  to  Hagdalena  Bay. 
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Genu  ROCHEFORTIA  Velain,  1846. 

BOCHBFORTIA  TDinDA  CatpataT.  ItBi, 

Snppl.  Rep.  BrIL  Assoc.,  p.  120;  Proc.  D.  S.  Nat  Mns.,  vol.  21,  p.  892,  pL 

87.  fig.  7. 
Shnmaglii  Islands,  Alaska,  to  San  Diego,  Gallfomta. 

■OCHEFOBTIA  PLAKATA  Dall,  IMS. 

Arcb.  f.  Natnrg,  voL  61,  p.  M,  pi.  8,  flg.  6:  Proc.  U.  S.  Nat  Mus.,  vol.  21, 

p.  882,  pi.  88,  Bg.  12,  1899. 
Ic;  Oape,  Arctic  Ocean,  south  to  the  SbnmaKln  Islands,  Alaska. 

■OCHEFOBTIA  PEKBUCINOSA  Dd.  »». 

Proc.  D.  S.  Nat  MuB.,  VOL  52,  p.  411. 

San  Pranctsco  Bay  to  Santa  Rosa  Island,  Gallfornla. 

BOCHBFOBTIA  BERINCENSIS  Itall,  IH*. 

Proc.  U.  S.  Nat  Mus.,  voL  52,  p.  411. 
Bertng  Island,  Bering  Sea. 

KOCBBPOBTIA  GBBBNITZSKH  IWl.  »]*. 

Proc.  V.  S.  Nat  Mus.,  vol  52,  p.  411. 
Bering  Island,  Bering  Sea. 

BOCHEFOVriA  ALEUnCA  DaU.  IMt. 

Proc.  U.  S.  Nat  Mna.,  vol.  21,  p.  892,  pi.  87,  flg.  6. 
Serine  Sea  to  Coronado  Islands. 

ROCBBPORTU  COMPBSSSA  Dill,  Ull.  <PUCe  1,  tg.  1.) 

Proc.  U.  S.  Nat  Mus.,  vol.  45,  No.  2002,  p.  696. 
Sbnmaglu  Islands,  Alaska,  to  Oulf  o(  CaUIomla. 

■OGHBFOBTIA  PBDBOANA  DaU,  ISM. 

Proc.  U.  S.  Nat  Hns.,  vol.  21,  p.  89S,  pi.  88,  flg.  4. 
San  Pedro,  GalUomla. 

BOCBBFOSnA  CBIPPI  Ddt.  Itlt. 

NantUns,  vol.  25,  No.  11,  p.  128. 
San  Dtego,  California. 

ROCBBPOBTtA  GOLIBCHI  Dall,  1111. 

Proc.  D.  S.  Nat  Mus.,  vol.  52,  p.  411. 
Off  Santa  Rosa  Islands,  California. 

Geniu  SERRIDENS  Datl,  1899.  ^ 

SnUDBNS  OBLONCA  Carpenter,  1W4. 

Suppl.  Rep.  Brit  Assoc.,  p.  643;  Proc.  CaL  Acad.  Sd.,  vol.  3,  p.  210. 
Sao  Pedro  to  Coronado  Islands. 

Genus  PSEUDOPYTHINA  Fischer,  1864. 


PBBVDOPTTHINA  BUGIFEKA  Cupemtar,  tlH. 

Snppl.  Rep.  Brit  Assoc.,  p.  643. — Whiteaves,  Rep.  Piogress,  Oeol.  Surv. 

Canada,  1880,  p.  198  B,  flg.  2. 
Commensal  with  OebUt.    Paget  Sonnd. 
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PSBDDOPTTHINA  COUPKBSSA  IML  IBH. 

Proc.  D.  S.  Nat  Mus.,  voL  21,  p.  888,  pL  87,  figs.  1,  S. 

Cape  Lisbnnie,  Arctic  Ocean,  to  Acapulco.   GommeDsal  with  GruBtacean. 

PSECDOPTTHINA  MTAdFORHIS  D>II,  IMI. 

Proc.  U.  S.  Nat  Mus.,  vol.  52,  p.  412. 
Gommeusal  with  Crust&cean,     Puget  Sound. 

Geniu  BORNI4.  PUUppi.  1836. 

BOBNIA  SBTIFERA  D^  ISH. 

■    Proc.  D.  S.  Nat  Mus.,  vol.  21,  p.  88»,  pL  87,  fl«.  2. 
Mooteref  to  Santa  Barbara  Islands,  California. 

Geana  LEPTON  Torton,  1822. 

L^TON  HEROSUM  Cwpoitor,  KM. 

Snppl.  R^.  Brit  Assoc.,  p.  643. 
San  Diego,  California. 

Gcnns  LASAEA  Leach,  1827. 

I,  I«M. 

Test  Brit.,  p.  8S,  pL  27,  fig.  4.— Tubton,  Dltbyra  Brit,  p.  S7,  pL  11,  Uga.  l-S. 
Vancouver  Island,  British  Colombia,  to  CaUao,  Pern.   Also  Atlantic. 

Geniu  TURTONIA  Alder,  1848. 

TiniTONU  HINUTA  TahrMai.  ITM. 

Fauna  GrOnl.,  p.  412. — Fobbes  and  Hanlet,  Biit.  MolL,  vol.  2,  p.  81,  pL  18, 
fig.  7. 

Bering  Strait  and  south  to  Magdalena  Bay,  Lower  California.  Also  North- 
ern Atlantic. 

TUBTONIA  OCCnHENTAUS  Ddl.  IITI. 

Aaer.  Joum.  Coneh.,  vol.  7,  p.  150,  pi.  14.  figs.  12,  18. 
Plover  Bay,  Bering  Sea. 


GeoDB  SPORTELLA  BeakxfeM,  1868. 

8P0KTELLA  CAUFORNICA  DaU,  ItH. 

Proc.  n.  S.  Nat.  Mus.,  vol,  21,  p.  883,  pi.  88.  fig.  Ti. 
Monterey,  CallfomlB. 

Genufl  ANISODONTA  D>eahayc8,  1858. 

ANI80D0NTAI  PELLVCIDA  IMI,  1*1*. 

Proa  U.  S.  Nat  Mua.,  vol.  52,  p.  411. 
Monterey  Bay,  Oallfumla.  oft  E)el  Monte. 

Family  CHLAMYDOCONCfflDAE. 

Genus  OH  LAM  YDO  CONCHA  DaO,  1684. 

CBLAHTDOCONCBA  OBCIITTI  DaU.  ISSi. 

Science,  vol.  4,  No,  76,  p.  50. — Beskabd,  Ann.  Scl.  Nat,  ser.  6,  vol.  4,  ZooL 

1897,  p.  221-252,  pi.  1,  2. 
Monterey  to  Falac  Bay,  Sen  Diego  County,  California. 
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Superfamily  CARDIACEA.     - 

FamUy  CARDHDAE. 

Geniut  CARDIUM  Linnaens,  1758. 

Subgenus  Tbachycabdidm  MSrch,  1853. 

TBACHTCABDnTK  QUADRAaBKABIOH  Conn*.  \»1. 

Jonrn.  Acad.  Nat.  Sd.  Phila.,  p.  230,  pi.  17,  fig.  5. 

Santa  Barbara,  Galiforaia,  to  Todos  Santos  Bay,  Lower  California. 

Sut^ceaos  Cxkastodkbua  Mitrcli,  1S5S. 

CKBASTODBBHA  COBBIB  Hutm,  1TS4. 

rigs.  Nondescript  Shells,  table  2,  pi.  80;  Univ.  Oat.  Zool.  Publ..  vol.  14. 

pi.  20,  flg.  1. 
NonlTflk,  Pribllof,  and  Commander  Islands,  Bering  Sea,  south  to  Hakodate, 

Japan,  anfl  San  Diego,  California  (Lower  California?). 

CBKASTODBKHA  CtUATini  Fabrtdu.  ITM. 

FauDa  OrSnI.,  p.  410;  Binney's  Oould's  Inv.  Mass.,  p.  140,  flg.  ISO. 
Clrcutnboreal.    Arctic  Ocean  and  southward  to  Puget  Sound  and  North 

CEKA8TODKB1U  DBCORATUU  Gnwintk.  IIM. 

Verb.  Uln.  Ges.  zn  St.  Petersburg,  1S48-9,  p.  274,  pi.  4,  flgs.  3  o-fr. 
Pleistocene  of  Alaska  and  British  Columbia.    Recent? 

CBSABTODEBHA  CAUPOBNIENBG  DMlwirM.  tS41.  (PUto  11,  ■■.  B.) 

OutuN,  Hag.  de  Zool.,  Moll.,  pi.  47. 

Arctic  Ocean  to  San  Diego,  California.  North  Japan  and  Okhotsk  Sea. 

CKSASTODBBHA  CALIF0BNIEN8B  COMOXKNSE  Dall,  tlH. 

Proc.  U.  S.  Nat.  Mns..  vol.  28,  No.  1214,  p.  390. 
Pleistocene  of  Vancouver  Island.    Recent  ? 

aUSTODKHlIA  FBCANVH  Dall,  IH1. 

Nautilus,  vol.  20,  No.  10,  p.  112. 

Southern  Bering  Sea,  off  Unlmak  Island,  and  south  to  Monterey,  Callfomla. 

7  Subgenus  RiROicABDinit  Fischer,  1887. 

xnacjLBonm  peocbbch  imnAa.  lui. 

Proc  Zool.  Soc.,  p.  83 ;  Couch.  111.  Car^ium,  flg.  2S. 
Pleistocene,  San  Diego.    Cerros  lelaod  to  Pay.ta,  Peru. 

Subgenus  Praouu  Bolten,  1708. 

nUOH  BUNeULATCH  S«r*rfcr.  Ml*. 

ZooL  Joum.,  vol.  5,  pt  4,  p.  367 ;  Conch.  111.  Cardtum,  flg.  2. 
Sao  Pedro,  Oalifomla,  to  Panama. 

Subgenus  Triqokiocaxdu  Dall,  IMKX 

niGONIOCABDIA  BDDOXIA  IMI,  Ull. 

Proc  U.  S.  Nat.  Mus,  vol.  52,  p.  412. 

Catallna  Island,  California,  to  Onlf  of  OallfOmla. 
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Subgenus  Laevicaboick  Swaioeon,  1840. 

LAEVICARDlim  EUITDU  Bowubr.  lUt. 

Proc.  Zool.  Soc.,  p.  84 ;  Concb.  111.  C'ardiuni,  fig.  &. 
Saa  Pedro,  GQllfornla,  soutb  to  Panama. 

LAEVICAKDnJH  BUBSTBUTUU  Connd,  IIST. 

Jouni.  Acad.  Nat  gel.  Phlla.,  vol.  7,  p.  228,  pi.  17,  flg.  2. 
Catallna  Island  and  San  Pedro,  Callforole,  to  Acapulco. 

Genua  SERRIPES  Beck,  1841. 

SEKSIPEB  GB0NLANDICU8  GiacUm  17K. 

Sjst.  Nat,  vol.  7,  p.  3232;  Blnney's  Qould'ti  Inv.  Mass.,  p.  145,  flg.  464. 
Glrcnmboreal.     Arctic  Seas  and  south  to  Hakodate,  Japan,  and  Puget 
Sound. 

SBBBIFB8  LAPSBOlTfln  Dahar«.  1811. 

R«v.  Zool.  Soc.  CoTlerienoe,  p.  360.— Ou£bin,  Mag.  de  Zool.,  Moll.,  pi.  4S, 

1841. 
Bering  Stratt  to  Hakodate,  Japan,  end  Sitka,  Alaska. 

Genua  PROTOCARDIA  Beyrich,  1845. 

FBOTOCASDIA  CBNTIFILOaA  CupoiMr.  18M. 

Suppl.  Rep.  Brit  Assoc.,  p.  642;  Univ.  Cal.  Zool.  Publ.,  vol.  14,  pi.  20, 

flg.  2  a-d. 
Bodega  Bay  to  Lower  Gallfonila. 

PKOTOCAKDU  CBNIinLOSA  KICHABDSONII  WklttiTa.  1§T8.  (PUt*  1,  •(.  S.> 

Canadian  Nat.,  ser.  2,  vol.  8,  p.  469. 
Queen  Charlotte  Islands  to  San  Francisco. 


Family  VESICOMYACIDAE. 
Genna  VESICOMYA  Dall,  1886. 

VESICOMTA  OVALIB  DalL  IWI. 

Proc.  U.  S.  Nat  Mus.,  vol.  18,  p.  18;  Bull.  Mus.  Oomp.  Zool.,  vol,  43,  p.  417. 
Clarence  Strait,  Alaska,  322  fathoms,  and  In  Panama  Bay,  in  1,672  fatboma. 

VBSICOHYA  LEPTA  Dall.  IWI. 

Proc.  tl.  S.  Nat  Mus.,  vol.  18,  p.  17;  Bull.  Mus.  Oomp.  Zool.,  vol.  48,  p.  410, 

p).  18,  flgs.  12.  14. 
Off  Tillamook,  Oregon,  and  aontb  to  the  Oulf  of  Galirorale,  in  deep  water. 


A  BTEARNSn  Dall.  ISK.  (Plat*  1.  ■■>.  1.  T.) 

Proc.  U.  S.  Nat  Mus.,  vol.  17,  pp.  688,  686,  fig.  1  J;  voL  18,  p.  17. 

Off  Ln  Jolla,  California,  and  south  to  tbe  Oulf  of  California,  tn  deep  water 

Subgenus  Aschivesica  Dall,  1908. 

ARCmVBSICA  GICA8  DmU,  lUC 

Proc  D.  S.  Nat  Mus.,  vol.  18,  p.  18 ;  Bull.  Mus.  Oomp.  Zool.,  vol.  43,  p.  418, 

pi.  16,  fig.  9. 
Off  Point  Sur,  Callfonila,  and  In  tlie  Gulf  of  California,  in  deep  water. 
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■  Superfamily  VENERACEA. 

Family  VENERIDAE. 

Subfamily  Dosinhnae. 

Genus  DOSINIA  ScopoU,  1777. 

BeoUon  DOSIKIDIA  Dall,  ISOS. 

DOSINIA  PONDBBOSA  Grar,  IMS. 

The  Analyst,  vol.  8,  No.  24,  p.  S09.— Sowerbt,  Thes.  C!ouch.  Artemig, 

140,  flg.  2. 
San  Diego,  Cellfornla,  and  south  to  Payta,  Pern. 

Subfamily  Meretsicinae. 

Genus  TIVELA  Link,  1807. 

Sabgimus  Pachtdesma  Conrad,  18M. 

PACHTDBBHA  BTULTOBUH  Han,  1111. 

Linn.  Syst  Conch.,  p.  37,  pi.  9.  fig.  7;  Proc.  U.  B.  Nat.  Mns.,  vol.  21,  pi 

24,  25. 
Santa  Oruz,  CalEfomla.  and  south  to  Socorro  Island. 


Genus  TRANSENNELLA  Dall,  1883. 

TBAN8ENNBLLA  TAMILLA  GmM,  lilt. 

Boston  Journ.  Nat  Hist.  vol.  6,  p.  406,  pi.  15,  fig.  10;  (separates,  Apr.  1S52). 
Sltta  Harbor,  Alaska,  and  south  to  Lower  California. 


Genua  AMIANTIS  CarfMnter,  1863. 


San  Pedro,  California,  to  Oulf  of  Teliuantq>ec. 

Genua  PITARIA  (Roemer),  1857. 

PITABIA  NEWCOHBIANA  G>bb,  ISM. 

Proc.  Cal.  Acad.  Sci.,  vol.  S,  p.  189 ;  Proe.  U.  S.  Nat.  Mua.,  vol.  15,  pi.  23,  flg.  4. 
Monterey,  California,  to  the  Gulf  of  California  and  Clarion  Island. 

Genus  ANTIGONA  Schumacher,  1817. 

BMtion  VEHTBICOLA  Soemer,  1SS7. 

ANTIGONA  PORDI  Tatef.  IIH. 

Santa  Bart)ara  8oc.  Nat.  Hist,  Bull.  No.  2,  p.  46,  pt.  1,  flgs.  1-5. 
Monterey,  California,  to  Lower  California.    Panama? 
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Geniu  SAXIDOMUS  Connd,  1837. 

SAXIDOIfDS  miTTALLn  CmawU.  lUT. 

Joum.  Acad.  Nat  Scl.,  Phlla.,  vol.  7,  p.  249,  pi.  19,  flg.  12. 
Baallnas  Bay,  CsUfornla,  to  San  Diego. 

SAUDOmrS  CtGANTBUS  Dmkmr*^  Ittt. 

'HeTue  Zool.  Soe.  Cuvlerienne,  p.  3S0.— Gu*bin,  Uag.  de  Zool.  Moll.,  1841, 
pL  48;  Bull  D.  S.  Fish  Comm.,  vol  3,  p.  355,  fig.  2. 
Alentlaii  Islands  from  Attn  eastward  and  aontb  to  Monter^,  California. 

SAXIDOiniB  filGANTEUS  BBSVtS  Dall.  1»1C 

Proc  D.  a.  Nat  Hub.,  toL  S2,  No.  2183,  p.  413. 
Admiralty  Island,  Alaska,  to  Tacoma,  Washington. 

Subfamily  Venebinae, 
Geniu  CHIONE  Megerle,  1811. 

CBIONE  FLDCriFRAGA  Samibr,  18U. 

Thes.  Conch.  Venus,  p.  712,  pi.  154,  flgs.  42,  4S. 
San  Pedro,  Caltfornia,  to  the  Gulf  o(  Galifornta. 

CmONB  miDATELLA  flownbr.  !■>■■ 

Proc.  ZooL  Soe.,  p.  22;  Thes.  Conch.,  VeniM,  p.  711,  pi.  153,  flg.  22. 
Sao  Pedro,  California,  and  sonth  to  OuayaqnU. 

CmONE  SttCCINCTA  VahndoiiiH,  1811. 

HuiiBOtiiT  and  Bonpland,  Obs.  Zool.,  p.  21{l,  pi.  48,  flgs.  1  a-e. 
San  Pedro,  Gallforola,  to  Panama. 

Genna  TENUS  (Linnaeua)  Lamarck,  1799. 

VENDS  KENNICOrrn  Dan.  IBTl. 

Amer.  Jonrn.  Conch..  voL  7,  p.  147,  pi.  16,  fig.  1 ;  Proc.  U.  S.  NaL  Hns.,  vol. 

24,  p.  560.  pi.  40.  flg.  7,  1902. 
Neab  Bay,  Washington,  to  Little  River,  Mendocino  County,  California. 

Genus  HARCIA  H.  and  A.  Adams,  1857. 

HAKCIA  KBNNEBLTI  (Cuprator)  S—n,  im. 

Conch.  Icon.  Temu,  Bp.  41 ;  Proc  U.  S.  Nat  Mns.,  toL  26,  p.  396,  pi.  14, 

flg.  1. 
Kodlak  Island,  Alaska,  to  Garmel  Bay,  CalUorola. 

Section  VENEKELLA  Cmsmanii,  1886. 

HABCIA  SDBDIAPHANA  CarMatn,  IBM. 

Suppl.  Rep.  Brit  Assoc.,  p.  640;  Proc.  D.  S.  Nat  Mas.,  vol  14,  p.  185,  pi.  7, 

flga.  6,  6. 
Sannakh  Islands,  Alaska,  to  the  Santa  Baibara  Islands,  California. 

Genus  PAPHIA  Bolten,  1798. 

Subgenus  Pbotothaca  Dall,  1902. 
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SeeUen  CAXXITHAOA  Btll,  IMS. 

PROTOTKACA  TENESRIIU  CuFoitarc  18M.  • 

Pmc  Zool.  Soc,  p.  200;  Univ.  Cal.  Zool.  Publ.,  vol.  14,  p.  272,  pi  22. 
Puget  Sonnd  to  San  QneDtln  Bay,  Lower  California. 

SeoUon  PEOTOTHACA  i.  i. 

nOTOTRACA  STAHINKA  Connd.  IMT. 

Jonro.  Acad.  Nat  Sd.  Phlla.,  vol  7,  p.  250,  pi.  19,  fig.  15. 
Commander  and  Aleutian  Islands,  to  Kamchatka  and  North  Japan,  and  to 
Puget  Sonnd  and  Socorro  Island. 

FROTOTHACA  STAHINBA  STAHimA  Connd,  lUT. 

Joam.  Acad.  Nat.  ScL  Phlla.,  tdL  7,  p.  2S0,  pi.  19,  fig.  16. 
Crescent  City,  California,  to  Socorro  Island. 

FSOTOTHACA  OTAHINEA  BUSERATA  Dcdum,  ttS*. 

Cat  Conch.  Brit  Mus..  vol.  1,  p.  13«. 
Southern  Bering  Sea  to  Lobltas.  California. 

ntOTOTHACA  STAMINEA  FETITn  Dtaham,  INI. 

Revue  Zool.  Soc.  Cuvlerienne,  p.  359.— Ou£bin,  Mag.  de  Zool.  Moll.,  1841, 

pL39. 
Aleutian  Islands  to  San  Quentln  Bay,  Lower  California. 

FKOTOTHACA  STAHINBA  LACINIATA  f:u*aitor.  IIM. 

SuppL  Itep.  Brit  Assoc.,  p.  641 ;  Jouro.  de  Conchy].,  vol.  V£,  p.  136. — Abhotj), 

Pel.  San  Pedro,  pi.  14,  fig.  6. 
UnalasKa,  Alaska,  to  San  Diego,  California. 

PkOTOTpACA  BTAUNEA  OBBELLA  Cupntcr,  ISM. 

Suppl.  Rep.  Brit  Soc,  p.  641;  Univ.  Cat,  Zool.  Publ.,  vol.  14,  p.  271,  pi. 

19,  flg.  6. 
Kodiak  Island,  Alaska,  to  San  Diego.  California. 

rROTOT&ACA  STAMINEA  BPATIOSA  DaU,  lllf. 

Proc  U.  S.  Nat  Miia.,  vol.  52,  p.  413. 
Puget  Sound  to  Anaheim  Ba;,  California. 

ntOTOTBACA  GBATA  Sw,  lUt 

Amer.  Conch.,  vol.  3,  pi.  26, 

San  Pedro  (Williamson).    Gnlf  of  California  to  Panama. 

Genua  LIOCYMA  Dall,  1S70. 

UOCniA  BECKD  Dmll,  IITI. 

Proc.  Boston  Soc.  Nat,  Hist.,  vol.  13,  p.  257;  Amer,  Joum.  Conch.,  vol.  7. 

p.  14^  pi.  14.  flg.  7. 
Plover  Bay  to  North  Japah,  on  the  east  to  Port  Althorp,  Alaska. 

UOCTHA  SCAlOfONI  Ddl.  IITL 

Amer.  Joum.  Conch.,  vol.  7,  p.  145,  pi.  14,  flg.  9. 
Port  Simpson,  British  Columbia. 

UOCnU  VIRIDIS  Dmll,  1871. 

Amer.  Joum.  Conch.,  vol.  7,  p.  146,  pi.  14,  flg.  8. 

Arctic  Sea  southward  to  North  Japan,  and  on  the  east  to  the  Kodlak 
Islands,  Alaska. 
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Genas  VENERUPIS  Lammrek,  1818. 

VENERUTIS  LAHEIXIFERA  Conn^  tUT. 

Journ.  Acad.  Nat.  Sci.  Phlln..  vol.  7.  p.  251,  pi.  Ifl.  fig.  19. 
Monterey  to  San  Diego,  Calirornla. 

Subfamily  Gemminae, 
Genus  GEHHA  Deahayea,  1853. 

GEMMA  GEHHA  Totten,  lBt4. 

Amer.  Journ.  Scl.,  vol.  26,  No.  2.  p.  367,  flg.  2. 

San  Juan  Islands  to  San  Francisco  Bay.    Introduced  from  tbe  Atlantic 
Coast  with  "seed"  oysters,     (San  Diego?) 

Genus  FSEPHIDIA  Dall,  1902. 

PSEPHIDIA  LOBDI  Baird,  IHt. 

Proc.  Zool.  Soc..  p.  69,  pi.  2,  fig.  10;  Proc.  U.  S.  NaL  Mus.,  vol.  26,  pi.  16. 

flg.  6. 
Unalasba,  Alaska,  to  Coronado  Islanda. 

PSEPHIDIA  OVALtS  Dall,  IHt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  407.  pi.  16,  flg.  4. 
St.  Paul  Island,  Bering  Sea,  to  San  Dl^o,  California. 

PSEPHIDIA  CYHATA  Dili,  ItlS.  (Plata  1,  te.  l.> 

Proc.  U.  S.  Nat.  Mus.,  vol.  45,  No.  2002.  p.  S93. 

Santa  Barbara  Islands,  California,  to  Gulf  of  California. 

PSEPHIDIA  BRUNNEA  Ddl,  1>I(. 

Proc.  U.  S.  Nat.  Mus..  vol.  52,  No.  2183,  p.  413. 

Monterey,  California,  to  San  Ipollto  Point,  Lower  California. 

;  PSEPHIDIA  SALHOKEA  Canwntar.  MM. 

SuppI,  Rep.  Brit.  Assoc.,  p.  641 ;  Proc.  Cal.  Acad.  Sci.,  vol.  3,  p.  209, 
Cfitalina  Island  to  San  Diego,  California- 


Family  PETRICOLIDAE. 
Genus  PETRICOLA  Lamarck,  1801. 

PETBICOLA  CARDITOIDES  Couad,  1S». 

Journ.  Acad.  Nat.  Scl.  Phlla.,  vol.  7,  p.  265,  pi.  20,  fig.  8. 
Vancouver  Island  to  Magdalena  Bay,  Lower  California. 

Subgenus  Petbicolabia  Stollczka,  1870. 

PETRICOLARIA  DBNTICDL&TA  Sawaito.  1*M. 

Proc.  Zool.  Soc.,  p.  46;  Conch.  Petricota,  p.  773,  pi,  166,  figs.  6,  7, 
Monterey  to  Poyta,  Peru. 
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?  Family  CQOPERELLIDAE. 
GenuB  COOPERELLA  Cwpenler,  1804. 

COOPBBBLLA  BUBOUPHANA  Cuvraln,  1S«4. 

Suppl.  Rep.  Brit.  Assoc.,  p.  639.— Abnold,  PaL  San  Pedro,  p.  153,  pi.  18,  fig.  1. 
Qdmhi  Charlotte  Islands  to  Quif  of  California. 

Superfamily  TELLINACBA. 

Family  TELLINIDAE. 
Gcniu  TELLINA  (UnnaeiiB)  Lammick,  1799. 

TBLUNA  IDAB  DiOl.  1S*L 

Proc   U.   S.  Nat.  Mus.,  vol.  14,  p.   188,  pi.  6,  flg.  8;   pi.  7,  figs.  1,  4; 

VOL  23.  pL  4,  flga.  10.  11. 
Santa  Barbara  Islonds  and  San  Pedro.  Oallfomla. 

Subgenus  Ascopaoia  Leach,  1827. 

Section  1IZKI8CA  Dall,  IMO. 

ARCOPAGIA  LAHELLATA  CarpraUr.JUT. 

Mazatlan  Cat.,  p.  37,  No.  68. 

San  Diego,  California,  to  Mazatlan. 

AKCOFAGIA  DBCLIVIS  Bowwbr.  ttW. 

Concb.  Icon.  Temna,  pi.  44,  flg.  261. 
Catalina  Island,  California,  to  Panama. 

Subgenus  Moebblla  Fischer,  1887. 

MOEBBIXA  SAUIONBA  CHVtnUr,  laM. 

Suppl.    Bep.    Brit.    Assoc.,    p.    639 ;    Univ.    Cal.    Zoo).    Publ..    vol.    14, 

p.  276.  pi.  25.  fl£[.  3. 
Aleutian  Islands  to  San  Pedro,  California. 

■««BBLLA  HBB0PBI8  Dill,  1*11). 

Proc  U.  S.  Nat  Mus.,  vol.  23,  pp.  803,  317,  pi.  8,  flg.  1. 
San  Diego,  Gallforala,  to  the  Oulf  of  California. 

Subgenus  AnauLUS  Megerle,  1811. 

ANGULDS  CAKFBNTBBI  Dall.  IMS. 

Proc.  U.  S.  NaL  Mus.,  vol.  23,  pp.  808,  320;  Univ.  Cal.  Zool.  Publ.,  vol.  14, 
p.  27S,  pi.  2S,  Sg.  10.     Forrester  Inland  to  Gulf  of  Callfornin. 

AHOCLOS  PANAHBHSm  DaO.  IIH. 

Proc.  U.  S.  Nat  Mus.,  vol.  23.  p.  319,  pi.  3,  flg.  3. 
Catalina  Island,  California,  to  Panama. 

ANGDLD8  M0DBSTU8  Cuvratcr,  ISM, 

SuppL  Rep.  Brit  Assoc,  p.  638;  Proc  Acad.  Nat.  Sd.  Phlla.  for  1865,  p.  54. 
Tancoaver  Island  to  Lower  Calllornia. 
187980— 21— Bull.  112 i 
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Subgenus  OtrDASOU  HoDterosato,  1884. 

OUDABOIA  BDTTONI  D^  KM. 

Proc.  U.  S.  Nat  Miu.,  voL  23,  p.  804,  pi.  4,  flga.  12, 13. 
lAtajri  Bay,  Alaska,  to  the  GnU  of  CalUomla. 

Sabgenns  Pebohidia  Dall,  lQO(h 

PEBONIDIA  B0DECENS18  Himdi.  1*44. 

Voy.  Svlphur,  Zool.,  p.  67,  pi.  21,  Bfs.  2. 

Queen  Charlotte  Islands,  British  CSolurabto,  to  Onlf  of  Gatlfornla.    Japaot 

PBBONIDU  SANTAROaAB  Dall.  1101. 

Proc  U.  S.  Nat  Mas.,  voL  23,  pp.  SOS,  321,  pi.  8,  flg.  6;  pL  4,  flgs.  1,  2. 
Santa  Barbara  Islands  and  San  Diego,  California. 

PEBONIDIA  LITTEA  Gnr,  !■». 

Index  Test  Suppl.,  pi.  1,  TelUna,  flg.  8. 

Arctic  Oceau,  Bering  Sea,  Nortb  Japan,  tbe  Aleutian  Islands  and  east  to 
Cook's  Inlet,  Alaska. 

FBRONIDIA  LUTBA  VEKULOSA  Sdinnek,  lUL 

Bull.  Imp.  Abad.  Scl.  St  Petersburg,  vol.  4,  p.  412 ;  Beise  In  Amnrl.,  p.  606, 

pi.  22,  flgs.  2-S. 
Shumagln  Islands,  Alaska ;  Sakhalin  Island,  Japan- 
Genus  HBTIS  H.  aiH)  A,  Adams,  1856. 

METIS  ALTA  Conni,  lUT. 

Jouni.  Acad.  Nat  Scf.  Phlla.,  vol.  ?,  p.  2SS;  Thea.  Coqch.,  Teltina,  pL  62,   , 

flg.  200. 
Santa  Barbara,  CaUfomla,  to  San  Diego. 

Genus  HACOHA  Leach.  181». 

HACOHA  HIDDBNDOBFFn  Ddl.  1SS4. 

Proc  U.  S.  Nat  Mns.,  voL  7,  p.  847;  toL  8,  p.  808,  pi.  4,  flg.  11. 
Bering  Strait,  south  to  the  Commander  and  Aleutian  Islands  and  east- 
ward to  Chlrlkolf  Island,  Alaska. 

HACOHA  INCONGBUA  Hartaiu.  IMS. 

Ann.  Hag.  Nat  Hist,  vol.  IS,  p.  430;  Conch.  Icon.  TeUina,  pL  27,  fig.  146. 
Arctic  Ocean,  south  to  Japan  on  the  west  and  to  San  Diego,  Callfomls, 
on  the  east 

HACOHA  BBOTA  DmO,  HI*. 

Proc.  U.  S.  Nat.  Mue.,  vol.  52,  p.  418;  Zool.  Beechey's  Voy.  Moll.,  pi.  44, 

flg.  7. 
Arctic  Ocean.    Bering  Sea  and  south  to  Fuget  Sound. 

HACOHA  BBOTA  UPABA  DM.  lilt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  p.  414. 
Serlng  Sea  to  Fuget  Sound. 

HACOHA  BTTKANA  Ddl,  UD*. 

Proc.  U.  S.  Nat.  Mus.,  vol.  28,  pp.  307,  323,  pi.  4,  flgs.  6,  7.  | 

Eodlak  Island  to  Lltuya  Bay  and  Sitka,  Alaska. 
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HACOMA  CALCARBA  Gndln.  IIH. 

Syst.  Nat,  vol.  7.  p.  3236 ;  Conch.  Cab.,  ed.  1.  vol.  6,  p.  140,  pi.  IS,  fig.  136. 
Arcilc  Ocean  to  Nortb  Japan  snd  to  Monterey  Bay,  California.    Clrctim- 
boreal. 

llAfM>IU  HOBSTA  Dtrnhnj—.  IBM. 

Prw:.  Zool.  Soc.,  p.  361 ;  Proc.  U.  S.  Nut.  Mus.,  vol.  23,  pi.  4,  ftg.  8. 
Arctic  Ocean,  Bering  Sea  and  eastward  to  tbe  Shumngln  Islands.    Glr- 
cumboreaL 

HACOHA  NA8IITA  Coind,  UtT. 

Joum.  Acad.  NaL  Sci.  Pbila.,  vol.  7,  p.  258;  Tbea.  Conch.,  Teltina,  p.  314.  pL 

«4,  fig.  224. 
Kodiak  Island  and  Cook's  Inlet,  Alaska,  sonth  to  Scammon  Lagoon,  Lower 

California. 

MACOHA  INQDINATA  DwIurM,  lUM. 

Proc.  Zool.  Soc.,  p.  357 ;  Conch.  Icon.,  Tellina,  pi.  80,  flg.  164. 

Bering  Strait  to  Japan  on  the  west  and  to  Monterey  Bay,  California,  on  tbe 


MACOHA  INQUINATA  ABNHEIHI  DiU,  Itll. 

Proc.  U.  S.  Nat.  Mus.,  vol  52,  No.  2183,  p.  414. 

Kodiak  Island,  Alaska,  and  south  to  San  Francisco      Pleistocene  of  San 
I'edro. 

HACOHA  BALTHICA  Lliuiacu,  ITSS. 

Syat.  Nat,  ed.  10,  p.  677;  Thea.  Conch.,  Temua,  pi.  59,  fig.  121. 
CIrcumboreal.    Point  Bari-ow,  Arctic  Ocean  to  North  Japan  and  San  Diego, 
California. 

HACOHA  INFLATULA  Dall.  1«». 

Bull.  Nat  Hlat.  Soc.  Brit  Col.,  No.  2.  p.  11,  pi.  1.  flgs.  19,  20. 
Arctic  Ocean  and  south  to  Ballenas  Lagoon,  Lower  Califomla. 

HACOHA  LEPTONOIDBA  Dmll,  18*5. 

Proc.  U.  8.  Nat.  Mus..  vol.  23,  pp.  308,  323.  pi.  4,  figs.  4,  9. 
Santa  Barbara  Channel.    Also  Texas  coast. 

HACOHA  ONBILU  DkU,  III*. 

Sd.  Res.  Canadian  Arctic  Esp.,  vol,  8,  pL  A.,  p.  20A,  pi.  2,  flg.  J. 
Dolphin  and  Union  Straits,  Arctic  Coast. 

HACOHA  KBL8BTI  Ddl,  1101. 

Trans.  Wagner  Inst,  vol.  3,  p.  1052,  pi.  49,  flg.  7. 
Pleistocene,  San  Diego,  California.    Recent? 

HACOHA  QUADKANA  IWl.  UlS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52.  No.  2183,  p.  414. 

Boca  de  Quadra,  Alaska,  and  south  to  Coronado  Islands,  Lower  California. 

HAf»HA  CABL0TTENSI8  WkltMVM.  188*. 

Rep.  Progress  Geol.  Surv.  Canada,  1879-«l,  p.  196  B,  flg.  1. 
Arctic  Ocean  to  Paget  Sound. 

HACOHA  UOTBICHA  Dall,  latT. 

NaL  Hist.  Soc.  Brit.  Col.,  Bull  No.  2,  p.  12.  pi.  1,  flg.  21. 
Aleutian  Islands  and  eastward  to  the  Sbumagln  Islands,  Alaska. 
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•UCOHA  BrPAHSA  Ctntatn,  »M. 

Ruppl.  Hop.  Brit  Assoc.,  p.  C39 ;  Prw.  AcniJ.  Nat,  Scl.  Phlla.  for  1865,  p.  59. 
Puget  Sound  to  La  Jolla,  CBllfornia. 

■UCOHA  TOLDIPOBHIS  Cuprator.  MM. 

Suppl.  Rep.  Brit.  Asso*-,.  p.  839 ;  Proc.  AinkI.  Nnt.  Sol.  Phlla.  for  1865,  p.  55. — 

Abnoij),  Pal.  San  Pedro,  pi.  16,  flg.  6. 
Fuca  Strait  to  San  Diego,  Callfomla. 

■UCOHA  TBUMCABU  Dill,  IMl. 

Proc.  V.  8.  Nat.  Mus..  vol.  52,  No.  2183,  p.  414. 
Island  near  Cape  Halkett,  Arctic  Oeean. 

■UCOHA  AIA8KANA  DdL  IHS. 

Proc.  U.  S.  Nat.  Mii».,  vol.  23.  p.  323,  pi.  3.  Us.  5. 
Lltnya  Bay,  to  Gulf  of  Georgia. 

SecUon  BBZITHAESini  Conrad,  188S. 

lUCOHA  INDBNTATA  OrpmUr,  18H. 

Snppl.  Bep.  Brit.  Assoc,  p.  639 ;  Proc,  Cal.  Aciid.  Sii.,  vol.  8.  p.  208.— Akxold, 

Pal.  San  Pedro,  pi.  16,  fig.  1. 
Paget  Sound  to  Lower  California. 

HACOHA  IND8NTATA  TBNUIBOSTBIS  Didl.  t*H. 

Proc.  U.  S.  Nat.  Mus.,  toL  28,  No.  1210,  p.  824. 

San  Pedro  and  the  Santa  Bartwra  Islands,  to  San  Diego  (Kelsey). 

MACOHA  SECTA  Count.  IIST. 

Jouni.  Acad.  Nat.  Scl,  Phlla.,  vol.  7,  p.  257;  Thes.  Conch.,  Tellina.  pi.  66, 

figs.  240,  248. 
Vancouvpr  Island  and  soath  to  the  Gulf  of  California.    Japan  ? 


Faimly  SEMEUDAE. 
Genus  SEMELE  Schumacher,  1817. 

SEHELB  DBCtSA  Cnnd.  lUT. 

Journ.  Acad.  Nat  Scl.  Phlln..  vol.  7.  p.  239,  pi.  19.  fig.  2. 
San  Pedro  to  San  Diego,  California. 

8EHBLB  STBIOSA  C  B.  Adiai.  IWt. 

Panama  Shells,  p.  291. 

Catallna  Island,  California,  to  Panama. 

SEHELB  BOPICOLA  DaU,  Mlf. 

Proc.  Acad.  Nat  Scl.  Phlla.  for  1915.  p.  26. 
Santa  Cnii,  California,  to  Gulf  of  Callfomla. 

8EHBLB  BUBBOPICTA  DaU.  IITL 

Amer,  Jonm.  Conch.,  vol.  7,  p.  144.  pi.  14,  flg.  10. 
Forrester  Island,  A)ns);a.  to  "na  Junna.  Loner  Callfiimln. 

PACmCA  Sd.  ItlS. 

Proc.  Acad.  Nat.  Scl.  Phlla.  for  1915,  p.  27. 
Catallna  Island,  California,  to  Acapulco. 
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SBHELE  INCONGBDA  Carpoitai.  1««. 

Snppl.  Rep.  Brit  Assoc.,  p.  640;  Proc.  CaL  Acad.  Sel.,  vol.  3,  p.  208. 
UoDterey,  California,  to  the  Gorouado  Islands. 

SBMBLE  rVhCBAA  SMrarhr.  lUt. 

Proc.  Zool.  Soc„  p.  57 ;  Conch.  111.,  Amphidesma,  flg.  2. 
Monterey,  California,  to  Ecuador. 

Geniu  CUHINGU  Sowarbr,  183S. 

OntDtGIA  -LAMSLLOBA  SMwbr,  lUt. 

Proc.  ZooL  Soc.,  p.  S4;  Conch.  Icon.,  Cuminpia,  pi.  1,  flg.  5. 
Crescent  City,  Callfomla,  south  to  Payta,  Peru. 


Family  DONACIDAE. 
Genus  DONAX  Lbmaeas,  1758. 

DOKAX  CALtFOBMICA  CmawU.  1»T. 

Jonm.  Acad.  Nat.  ScU  Phlla..  vol.  7,  p.  254,  pi.  IB,  flg.  1. 
San  Pedro,  Callfomla,  to  Panama. 

DONAX  GOULOn  DA  1»>. 

Boston  Joum.  Nat  Hist.,  vol.  6,  p.  394  (as  obesus),  pi.  15,  flg.  9. 
Santa  Barbara,  Callfomlu,  to  Acaputco. 

DONAX  FDNCTAT08TRIATA  Hultf,  IMl. 

Proc.  Zool.  Soc.,  p.  5;  Thes,  Conch.,  Donaf,  p.,8W,  flgs.  40,  CO. 
San  Pedro,  Callfomla,  to  Payta,  Peru. 

DONAX  CONBADI  Dalwra.  taU- 

Proc.  ZooL  Soc.,  p.  351 ;  Conch.  Icon.,  Donax,  pi.  5,  flg.*  29. 
San  Diego,  Callfomla,  to  Central  AmerlcB. 


Family  PSAMMOBIIDAE. 

Genns  PSAMMOBIA  Lamarck,  1818. 

Subgenus  Qobbaeus  Leach,  18G2. 

eOBRABUS  BBGULAKIS  Carprntw,  ISM. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  13,  p.  312. 
San  Diego,  California,  to  Cape  San  Lucas. 

COBBABUS  CAUTOBNICUS  Cann^  IMS. 

Joum.  Acad.  Nat.  Sci.  Phlla.,  vol.  7,  pi.  19,  flg.  3 ;  Proc.,  vol.  4,  p.  12L 
Japan,  Kamchatka,  the  Aleutian  Islands  and  south  to  San  Diego,  Oallforiilu. 

fiOBBABUS  EDENTULas  OaU,  18». 

Pal.  Cal.,  VOL  2,  p.  53.  pi.  15,  flg.  11. 

San  Pedro  and  Oatallna  Island,  California,  to  San  Diego.    Also  Pliocene 
of  California. 
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Genu  SANGUINOLARIA  Lamarck,  1799. 
SeoUon  NUTT&LLIA  Dall,  1887. 
SANGiriNOLARlA  NDTTALUI   Cmrad.  181T. 

.Tonrn.  Acjid.  Nat.  Scl.  Plillii.,  vol.  7,  p.  230,  pi.  17,  flg.  6. 
San  Pedro  to  Magdalena  Bay,  Lower  California.     ?Japati. 

GeitDB  HETEBODONAX  Mttrch,  185S. 

BBTBBODOMAZ  BUUCULATA  Ubbuu.  17H. 

Syet.  Nat.,  ed.  10,  p.  677 ;  Couch.  Icon.,  Tetlitm,  pi.  18.  fig.  94. 
Monterey,  California,  to  Panama.    Also  Atlantic. 

Geniu  TAGELUS  Gnj,  1S47. 

TAGILUa  CAUFOBNIANUS  Cand,  INT. 

Joura  Acad.  Nat.  Sci.  Phlla.,  vol.  7,  p.  233.  pi.  IS,  fig.  3. 
Santa  Barbara,  California,  to  GuK  o(  Tehuantepec 

TAGBLUS  A7FINIS  C  B.  Aduu.  lUl. 

Panama  Sheila,  p.  800. 

Santa  Barbara,  California,  to  Panama. 

Section  KBBOPLSITSA  Conrad,  1887. 

TAGBLU9  SUBTKBBS  Conrad,  ISIT. 

Joarn.  Acad.  Nat  Scl.  Phlla.,  vol.  7,  p.  233,  pi.  17,  fig.  10. 
Santa  Bartwra,  California,  to  Panama. 


Superfamily  SOLENACEA. 

Family  SOLENIDAE. 
G«Biu  SOLEN  (Unnaeua)  ScopoU,  1777. 

BOJJSS  BICABIUS  GmM,  IU*. 

Proc  Boston  Soc.  Nat  Hist,  vol.  3,  p.  214 ;  Rep.  U.  S.  Erpl.  Eip.  Moir., 

p.  287,  fix.  OOL 
Vancouver  Island  to  San  Quentln,  Lower  CalUomla. 

SOLEN  BOSACBDS  OrmMr.  IBM. 

Snppl.  R^  Brit  Assoc.,  p.  63S;  Ann.  Mag.  Nat  Hist,  ser.  3,  vol  l!i,  \i.  177. 
Santa  Barbara,  Oaltfomla,  to  Golf  of  California. 

Genus  ENSIS  Schumacher.  1817. 

EN8I8  CAUFOKNICDS  DaU,  IBM. 

Proc.  U.  S.  Nat  Mus.,  vol.  22,  p.  110. 
Monterey,  Oallfomla,  to  Oulf  of  California. 

Genus  SILIQUA  Megerle,  1811. 

StUQUA  LDCIDA  Couad,  an. 

Jonm.  Acad.  Nat  Scl.,  voL  7,  p.  231,  pL  17,  flg.  8. 

Monterey,  Oallfomla,  to  Todos  Santos  Bay,  Lower  California. 
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I    SOMKIA  MBDU.  Gn*.  lU*. 

ZooL  Beecbey'B  Voy.,  p.  163,  pi.  44,  flg.  2. 

Arctic  Ocean  and  soath  to  tbe  Okbotak  Sea,  Bering  Sea,  and  eastward  to 
Oooks  Inlet,  Alaska. 

SLIQCA  PAT1JX.A  MuB,  ITSS. 

Mion'a  Voy.,  p.  855,  flg.  2. 

Hie  Okhotsk  Sea,  the  sontbem  border  ot  Bering  Sea  ant^  eastward  to 
Sitka.  Aiwnfcn, 

BUQQA  FATITI^  ALTA  Bradirip  and  Smimbr.  W». 

ZooL  Joom.,  ToL  4,  p.  862. 

Bering  Strait,  Bouth  to  Unalsska  and  eastward  to  Eodlak  Island,  Alaska. 

nUQDA  PATUX^  NCTTALLn  Cound.  Ign. 

Jonrn.  Acad.  Nat  Scl.  Pblla.,  toL  7,  p.  232,  pL  17,  Og.  9. 
Lltnya  Bay,  Alaaka,  and  south  to  Monterey,  GaUfomia. 


Superfamily  MACTRACEA. 

Family  MACTRIDAE. 
Genns  ANATINA  Scbmnacher,  1817. 

AKATINA  UNDtTLATA  GvM.  tKL 

Proc  Boston  Soc  Nat  BIsL,  vol.  4,  p  89;  Jonmal,  toL  4,  pL  15,  flg.  7. 
San  PeOro,  CalUomle,  to  Panama. 

Genoa  HACTSA  Unnaens,  1758. 

Subgenus  Mactrotojia  Dall,  18W. 

■UCnuyrOMA  OOLABRIFOBina  Csnnd,  IBIT. 

Amer.  Jonrn.  Conch.,  vol.  3,  p.  193 ;  Nautilus,  vol.  7,  No.  12,  p.  138,  pi.  S, 

flg.  1. 
Lobitas,  California,  to  Topotobampo,  Mexico. 

■UCTBOTOHA  CALtFOBNICA  Cnnd.  lUT. 

Jonm.  Acad.  Nat  Scl.  Phlla.,  vol.  7,  p.  340,  pi.  18,  flg.  12. 
Neab  Bay,  Washington,  to  San  Diego,  California. 

■ACrsOTOlU  NABUTA  Godd.  IStl. 

Proc  Boston  Soc.  Nat  Hist.,  vol.  4,  p.  8a 
San  Diego,  California.    (West  Colombia?) 

Genua  SPISULA  Gray,  18S8. 

Subgenus  Bbuimactba  Swalnson,  1840. 

8e«tIoii  HACTSOlceKia  Gonrad,  1868. 

SBimuCTRA  (POLTNTMA  Bttmtnon,  tbt.)  AI.ASKAIfA  D^,  1W4. 

Nantllns,  vol.  8,  No.  4,  p.  40:  Stool.  Beechey's  Voy,  Moll,,  p.  154,  pi.  44,  flg.  8. 
Arctic  Ocean  at  Gape  LIsburoe,  south  to  Bering  Sea  and  the  Aleutians  and 

eastward  to  Puget   Sound.     North  Japan,  the  Kuril   Islands  and  the 

Okhotsk  Sea  (Schrenck), 
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HBHIMACTRA  HEMPHILU  IMI.  ItM. 

Nautilus,  vol.  7.  No.  12,  p.  137,  pi.  B,  flg.  2. 
San  Pedro  to  Ssd  Diego,  California. 

HEMnUCTRA  CATILLIFOBMIS  Cund,  ISil. 

Amer.  Joum.  Conch.,  vol.  3,  p.  193;  NautUns,  vol.  7,  No.  12,  p.  137,  pi.  B, 

flg.  8. 
Neah  Bay  to  San  Diego,  California. 

KEHIHACTRA  FALCATA  GmM.  ISSO. 

Proc.  Boston  Soc.  Nat  Hist.  vol.  8,  p.  216;  Rep.  U.  S.  Ehcpl.  Exp.,  Moll., 

p.  393,  flgs.  606  a-b. 
Puget  Sound  to  Gortez  Bank  and  the  Coronado  Islanda 

Subgenus  Stmuobpbomactba  Dall,  1894. 

8THHOEPHOHACTBA  PI^NULATA  C«nnd.  1817.  (PUN  >,  «>.  t.) 

Jonrn.  Acad.  Nat.  Sci.  Ptilla.,  vol.  7,  p.  240. 
Monterey  to  Cape  San  Lucas. 

Genus  SCHIZOTHAERUS  Conrad,  1853. 

8CHIZOTHABBU8  NUTTALLII  Connd,  ItlT. 

Journ.  Acad.  Nut.  Sci.  Phlla.,  vol.  7,  p.  235,  pi.  18,  flg.  1;  Bull.  U.  S.  Fish 

Comm.,  vol.  3,  No.  23,  p.  3M,  flg.  1. 
Wrnngell,  Alaska,  to  Snn  Diego,  California. 

SCBIZOTHAEBUS  NUTTALUI  CAPAX  GamU,  ItS*. 

Proc.  Boston  Soc,  Nat.  Hist,  vol.  3,  p.  217;  Conch.  Icim.  Moctra,  pi.  1,  ttg.  4. 
Kodlak  Island,  Alaska,  to  San  Franclst'o.  California. 


Family  MESODESMATIDAE. 
Gentu  EBVILIA  Tnrton,  1822. 

EBVILIA  CAUPOKNICA  Dall.  lllf. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  No.  2183,  p.  414. 
San  Pedro,  California,  to  Magdalena  Bay. 

Superfamily  MYACEA. 

Family  MYACIDAE. 
Genus  MYA  (Linnaeus)  Lamnck,  1799. 

HTA  TRUNCATA  Ubbwo,  ITM. 

Syst.  Nat.,'ed.  10.  p.  670;  Blnney's  Gould's  Inv.  Mass.,  p.  S8,  flg.  376. 
Circumboreal.    Arctic  Ocean  to  Bering  Island  on  tlie  west  and  to  Puget 
Sound  on  the  easL 

HYA  INTBBHEDU  Dall.  IMS.  (Phta  4.) 

Trans.  Wagner  Inst.  Sci.,  voU8,  pt.  4,  p.  857. 

Arctic  Ocean  from  Point  Barrow  to  Monterey  Bay,  California. 
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HTA  AKENABU  Uiuuww,  ITU. 

Syat  Nat.,  ed.  10,  p.  670;  Binney's  Qouia's  Idt.  Mass.,  p.  55,  fig.  37S. 

Introdaced  at  San  PrandBCo   with  "seed"  oysters  from  the  Atlantic 

coast    Spread  from  Victoria,  British  Columbia,  to  Monterey,  California. 

Genus  CRYPTOHYA  Conrad,  1819. 

CBTPTOMTA  CAUPOBNICA  Cmati.  IMT. 

Journ.  Acad.  Nat.  Scl.  Phtla.,  vol.  7,  p.  234,  pL  17,  fig.  II. 
Cblchagofl  Island,  Alaska,  and  south  to  Topolohampo,  Mexico. 

Genus  SPHENIA  Tarton,  1822. 

SPBENIA  FBAGIUS  Cupcntcr.  lUT. 

Mazatlan  Cat.,  p.  24,  No.  39. 
Oregon  to  Mazatlan. 

SPHENIA  OVOIDKA  CatpcnUr,  1«M. 

Suppl.  Rep.  Brit.  Assoc.,  p.  637 ;  Proc  Acad.  Nat.  Set.  Phlla.  for  18W,  p.  54. 
Aleutian  Islands  to  Puget  Sound  and  San  Dl^^o. 

SPBENIA  TBin«CIILtrS  Dall.  »U. 

Proc.  U.  S.  Nat.  Mns..  vol.  52,  No.  2183,  p.  415. 
San  f31ego,  California,  to  Panama. 

SPHENIA  PHOLADIDEA  Dtll,  Itll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  No.  2183,  p.  415. 
Santa  Barbara,  California. 

SPHENIA  GLOBULA  Dall,  1*11. 

Proc.  V.  S.  Nat.  Mua.,  vol-  56,  No.  2205,  p. -570. 
Monterey,  Call  torn  la. 

Genua  PLATYODON  Conrad,  1837. 

PLATTODON  CANCELLATUS  CnnuU  1UT. 

Journ.  Acad.  Nat.  Scl.  Phlln.,  vol.  7,  236,  pi.  18,  flg.  2. 
Bnulinaa  Bay,  California,  to  San  Diego,  California. 


Family  CORBULIDAE. 
GenuB  CORBULA  Brueui^re,  1792. 

CORBULA  OBBSA  Biadi,  lUI. 

Proc.  Zool.  Soc,  p.  57 ;  Zool.  Sulphur's  Voy.,  Moll.,  p.  68,  pi.  20,  flg.  12. 
Cataltna  Island,  California,  to  Panama. 

COBBULA  FRAGIUS  Hindi,  IHl. 

Proc.  Zool.  Soc.,  p.  56;  Zool.  Sulphur's  Voy.,  Moll.,  p.  68,  pi.  20,  flg.  11. 
Monterey,  California,  to  Sallna  Cmz,  Mexico. 

COBBDLA  LDTBOLA  Cuvmtor,  ISM. 

Suppl.  Rep.  Brit.  Assoc.,  p.  637;  Proc.  Cfll.  Acoil.  Scl.,  vol.  3,  p.  2(1 

.Arnoui,  Pal.  Snn  Pedro,  p.  181,  pi.  17,  Bg.  11. 
Monterey,  California,  to  M^dalena  Bay. 
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CORBULA  FORCBLLA  t>^  IH*. 

Proc.  D.  S.  Nat  Mua..  vol.  52,  No.  2183,  p.  UB. 
Santa  Rosa  Island,  California,  to  Panama. 

COBBDLA  KELSBTl  Dall,  IMt. 

Proc.  U.  S.  NaL  Mus..  vol.  52.  No.  2183,  p.  416. 
Eeteros  Bay,  to  Catallna  Island,  California. 

Genus  GRIPPINA  Dall,  1912. 

SRIPFIMA  CAUFOKtnCA  DaU.  Itll. 

Nanaius,  vol.  25,  No.  11.  p.  128. 
Off  San  EMego  Bay,  California. 


Family  SAXICAVIDAE. 
GeniiB  PANOPE  Henar^  1807. 

FANOPK  GBNEKOSA  G«dd.  lU*. 

Proc.  Boston   Soc.   Nat,    Hist,  vol.  8,  p.   215;    BolL   D.   S.   riah.  Com., 

vol.  3.  No.  23.  p.  356.  flgs.  3—6. 1883. 
Puget  Sound  to  San  Diego,  California. 

PANOFE  GENBROSA  SOUDA  DalL  IMk 

Trans.  Wagner  Inst.,  vol.  3,  pt.  4,  p.  831. 
Straits  of  Fuca  to  San  Francisco  Bay. 

Genua  PANOMTA  (Gray)  Adama,  185S. 

PANOHTA  (ARCnCA  UaiarA,  IBl*.  TTirUtr)  TUKGIDA  Dall,  lfl(.  (Plat*  1.  Sk.  1.) 

Proc.  U.  S.  Nat  Mus.,  vol.  52,  No.  2183.  p.  416. 
Unalaaka  to  the  Shumagln  Islands,  Alaska. 

PANOMTA  BERINGIANA  DaU.  III*. 

Proc.  U.  S.  Nat  Mus..  vol.  52,  No.  2183,  p.  415. 
Eastern  Bering  Sea. 


AMPLA  Daa  IBK. 

Trans.  Wagner  Inst,  vol.  3,  pL  4,  p.  833;  Proc.  U.  S.  Nat  Mus.,  vol.  24, 

No.  1261.  p.  560,  pi.  40,  figs.  3,  4. 
Arctic  Ocean  north  of  Bering  Strait,  Bering  Sea,  Aleutian  Islands  and 

eastward  to  Victoria,  Britlsti  Columbia. 

Genua  SAXICAVELLA  Hartena,  ISffi. 

SAXICAVELLA  PACIFICA  DaU.  lilt. 

Proc.  D.  S.  Nat.  Mus„  vol.  52,  No.  2183,  p.  416. 
Off  Point  Loma,  San  Diego,  131  fathoms. 

Genus  CTRTODARIA  Daudin,  1799. 

CTBTOOARIA  KURRIANA  DnnlMr.  18U. 

Malak.  Biatt  1862.  p.  38.— Posselt,  Consp.  Fauna  GrSnl.,  p.  96. 
Arctic  Ocean  and  south  to  Norton  Sound,  Alaska.    Also  on  the  west'toaat 
of  Greenland. 
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GenuB  SAXICAVA  Fleuriau,  1802. 

8AXICAVA  AKCnCA  UnnHQf,  ITIT. 

Sys.  Nat.,  ed.  12,  p.  UlS;  Thea.  Conch.,  Saxicava,  pi.  471,  flg.  1.— Sias. 

Moll,  Reg.  Arct  Norv.,  pi.  20,  flga.  8  a~b.  (yo.). 
Arctic  Ocean  to  Panama.    Also  Atlantic. 

SAXICAVA  PBOLAmS  '■——-,  ITTL 

Mantissa,  vol.  2,  p.  MS.— Sabb,  Moll.  Reg.  Arct.  Norv.,  pi.  20,  figs.  7  a-b. 
Arctic  Ocean  to  Panama.    Also  Atlantic. 

Superfamily  ADESMACEA. 

Family  PHOLADIDAE. 

Subfamily  PHOLADINAE. 

Genua  BARNEA  (Leach)  Riaao,  1826. 

BABNEA  PACmCA  SManu.  UTI. 

Prel.  Descr.,  Aug.  1871,  p.  1 ;  Proc.  Cal.  Acad.  Sd.,  vol.  5,  p.  81,  pi.  1,  Hgs. 

6.  6  o-c.,  1873. 
San  Francisco  Bay  to  Lower  California. 

Genua  ZIRFAEA  (Leadt)  Gray,  1847. 

ZIRFAGA  CABBI  Trrn,  ISU. 

Proc.  Acad.  Nat.  Sci.  Phila.  for  1863,  p.  144,  pi.  1,  flg.  1. 
Bering  Sea  and  Islands  and  south  to  San  Dl^o,  California. 

Subfamily  JOUANNETINAE. 
Genus  PABAPHOLAS  Conrad,  1848. 

PABAPH0LA8  CALIFORNICA  Conn^  IStT. 

■Journ,  Acad.  Nat.  Sd.  Phlla.,  vol,  7,  p.  236,  pi.  18,  flg,  6. 
Monterey  to  San  Diego,  California. 

Genus  PHOLADIDEA  Turton,  1819. 

PHOLADIDEA  PENITA  Cenni.  lUT. 

Joum.  Acad.  NaL  Scl.  Phlla.,  vol.  7,  p.  237,  pi.  18,  flg.  7. 
Chirlkoff  iBlandB,  Alaska,  and  south  to  Snn  Diego,  California. 

PHOLADIDEA  PBNITA  CONCAHERATA  DmIuth,   IB3>. 

Rev.  Zool.  Soc.  Cuvlerlenne,  p.  324. — GufiaiN,  Mag.  Zool.  18W,  Moll.,  pi.  17. 
Bering  Sea  and  Islands  and  south  to  San  Di^o,  California. 

PBOUWIDBA  PBNITA  SACrFTA  Stearaa,  IIU. 

Proc.  U.  S.  Nat.  Mus..  vol.  62,  No.  2183,  p.  417. 
Paget  Sound  to  Socorro  Island.  / 

PBOLADIDEA  MBLANtlSA  Bmntbw,  ISM. 

Proc.  Zool.  Soc.,  p.  70 ;  Thea.  Conch.  Pfiolos,  pi.  107,  flga,  78,  76, 
Redondo,  California,  40  fathoms. 
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PHOLADmEA  OVOIDEA  GoaU,  lUt, 

Proc.  Boston  Soc.  Nat  Hist.,  vol.  4,  p.  87 ;  Boston  Jouni.  NaL  Hist,  voL  6, 

p.  388.  pL  IS,  fig.  1. 
Bering  See  and  islands  and  south  to  the  Gulf  of  Gallfonila. 

PHOLADIDBA  PASVA  Trron.  18U. 

Amer.  Journ.  Concli..  vol.  1,  p.  39,  pi.  2,  figs.  4,  5. 

San  Pedro,  California,  to  Lower  California,  in  shells  of  Haliotia. 

Subgenus  Nettabtokell^  Carp^iter,  186&. 

NBTTASTOHELUl  BOBTBATA  VaUadiBM*,  lU*. 

Voy.  Venna,  Atlas,  pi.  24,  flgs.  4,  4a. 
Puget  Sonnd  to  San  Diego,  California. 

Genus  MARTESIA  (Leach)  BlainviUe,  1824. 

HABTESIA  XTLOFHAGA  Tahndtnnw.  IMS. 
Voy.  reniii.  Atlas,  pi.  24,  flg.  2. 
San  Francisco,  California,  to  Panama. 

HABTESIA  DTTEBCALATA  CarMBlcr.  ISU. 

Mazatlan  Cat..  No.  19,  p.  13, 
Farallones  Islands  to  Mazatlan,  Mexico. 

Genus  NAVEA  Gray,  1851. 

35. — Ghbhu,  Man.,  vol.  2,  p.  6, 


Lobltas  to  Monterey,  California. 

Genns  XYLOPHAGA  Tnrton,  1822. 

XTLOPHAGA  HEXICAMA  DaU.  KOS. 

Bull.  MuB.  Comp.  Zool.,  vol.  43,  No.  6,  p.  425. 
Pnget  Sound  to  Acapulco. 

Family  TEREDIDAE. 
Genus  BANKIA  Gray,  1842. 


RANKIA  8BTACRA  TryM^  1S«. 

Proc.  Acad.  Nat.  Scl.  Phlla.,  p.  144,  pi.  1,  flgs.  2,  3. 
Bering  Sea  to  Gulf  of  California. 

Genus  TEREDO  Linnaens,  17S8. 

TKRBIK)  DIBGBNStS  Bartodi.  111*. 

NauUlus,  VOL  30,  No.  4,  p.  48. 

Ban  Diego,  CaUfornie,  to  San  Francisco  Bay. 


by  Google 


^  NORTHWEST  COAST   MARINE  SHELLBEABING  MOLLtlBKS.         57 

Class  SCAPHOPODA. 
Order  SOLENOCONCHA. 

Family  DENTALIIDAE. 
G«nas  DENTALIUM  Linnaeus,  1758. 

DBNTALIUH  INVEBaUH  Daluyw.  18U. 

Mem.  Soc.  Hist  NaL.  Paris,  vol.  2,  p.  270,  pL  16,  flfts.  21,  22. 
BeriDg  Sea  to  Panama  In  Increasloglj  deep  water. 

DBNTALIUH  NEOHEXAGONUH  Sharp  uul  Pllibrr,  1S*7. 

Man.  Conch.,  vol.  17,  p.  19,  pi.  11,  flgs.  7i-88. 
Monterey  to  Gnacomayo,  Central  America. 

DBNTALIUH  SEUIPOLITUH  Bndnlp  and  Sanibr.  lUl. 

Zool.  Journ.,  voi.  4,  p.  369. — Pilsbrt,  Man.  Conch.,  vol.  17,  pi.  10,  tig.  54. 
San  Pedro,  California,  to  Mazatlan,  Mexico. 

DBNTAUVH  DALLI  PUtbir  and  Sharp.  18IT. 

Man.  Conch,,  vol  17,  pi.  21,  flg.  46. 

Pribllof  Islands,  Bering  Sea,  to  Point  Aguja,  Peru. 

DBNTAUUH  BECTIUS  CarpcnWr.  IBM. 

Suppl.  H«p.  Brit  Assoc.,  (or  1863,  p.  648— Pii.sbry,  Man,  Couch.,  vol.  17, 

pL  21,  flg.  45. 
St^hens  Passage,  Alaska,  to  Panama  Bay. 

DBNTALIUH  WATSONl  Sharp  uJ  nWkir.  UIT. 

Man.  Conch.,  vol.  17,  p.  113,  pL  21,  flg.  44. 
Tillamook,  Or^on,  to  San  Diego,  California. 

DBNTALIUH  (OBBSTBDTn  Hfirch,  rar.T)  NUHBROBUH  Dall,  UIT. 

PiLSBBT,  Man,  Conch.,  vol.  17,  p.  25,  pi.  10,  flgs.  70-73. 
Coronado  Islands  and  south  to  Panama  and  the  Galapagos  Islands,  In  deep 
water. 

DBNTALIUH  AGASSIZH  PUibrr  aiii  Sharp,  18*7. 

Man.  Conch.,  vol.  17,  p.  ^  pi.  12,  flgs.  90-94. 
Santa  Barbara  Islands,  California,  to  Panama. 

DBNTALIDH  PISHEBI  (SUama)  Pilibrr.  18*7. 

Man.  Conch.,  vol.  17,  p.  36.  pi.  5,  flgs.  61-eS. 

Los  Animas  Bay,  California,  to  Gulf  of  California. 

DBNTALIUH  VALUCOLENS  BarBimd,  1*U. 

Nautilus,  vol.  17.  p.  123. 

Fuca  Strait  to  Gulf  of  California. 

DBNTALIUH  PBKIIOSUH  S»vrfa7.  18«. 

Thes.  Conch.,  p.  9R,  pi.  225,  flg.  S7. 

Forrester  Island,  Alaska,  to  San  Diego,  California. 
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Genua  SIPHON ODENTALIUM  M.  Sars,  1859. 

T  8IPHONODBNTAUUU  QUADRIFISSATUH  FUabtr.  ISSI. 

Uan.  Concb.,  vol.  IT.  p.  ISO,  pi  29,  figs.  10-13. 
San  Pedro  to  San  Diego,  Calif orn  la. 

Genoa  CADULUS  PhUlppi,  1844. 

CADULU8  FU8IF0BHI8  PUabir  ud  Bham,  ISIB. 

Man.  CoDch.,  vol  17.  p.  163,  pi.  85,  fig.  14. 
Monterey,  California,  to  Cape  San  Lucas. 

CADULUS  HEPBUBNl  OmU.  IStT. 

Bull.  Nat  HIet.  Soc.  Brit  Col.,  No.  2.  p.  12.  pi.  1,  fig.  13. 
Victoria,  Brltisb  Columbia,  to  Montere;,  Galtfornln. 

CADULUS  CAUFOBNtCBS  PtlArr  ud  Sbam,  lRt8. 

Man.  CoDcb..  p  IT,  vol.  180,  pi.  34,  figs.  6-8. 
Clarence  Strait,  Alaska,  to  Maota,  Ecuador. 

CADULUS  TOLHEI  DaU.  1**T. 

Bull.  Nat.  Hist.  Soc.  Brit.  Col,  No.  2,  p.  13.  pi.  1,  flg.  8. 
Vancouver  Island  to  San  Quentin  Bay,  Lower  California. 

CADULUS  PBBPUBILLUS  S«nibr.  IB». 

Proc  Zoo).  Soc,  1882.  p.  29. 
Monterey,  California,  to  Panama. 

CADULUS  AIEBBANS  WMtMTM.  IIST. 

Trans.  Boy.  Soc  Canada,  vol.  4,  sec.  4,  p.  124,  fig.  2. 
Qnatslno  Sound,  British  Columbia. 

CADULUS  BTEABNBII  PtUkrj  and  Sharp.  1B>8. 

Man.  Conch.,  vol.  17,  p.  253,  pi.  27.  flgs.  88,  89. 

British  Columbia  to  San  Quentin  Bay,  Lower  Cailfomia. 


Class  GASTROPODA. 

Subclass  Anisopleura. 

Supcrordcr  EUTHYNEURA. 

Order  PTEROPODA. 
Suborder  Thecosomata. 

Family  SPIRATELUDAE. 
Genus  SPIRATELLA  Bienville,  1817. 

SFIHATELLA  PACIFICA  Dall,  1871. 

Amer.  Joum.  Conch.,  voL  7.  p.  138. 

Point  Barrow,  Arctic  Ocean,  sontb  to  Monterey,  California. 

Subgenus  Hetebofusi's  Fleming.  1823. 
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Family  CAVOLINIIDAE. 
GfmiiB  CAVOLINA  AbUdsasid,  1791. 

CATOLINA  OCCIDBNTALIS  Ddl,  IIOS. 

BqIL  Mob.  Comp.  ZooL,  vol.  43,  No.  6,  p.  233,  pi.  12,  fig.  1. 
Northeast  Padflc  between  latltades  SO'  and  54*  nortb. 

GeouB  CLIO  Linnaena,  17«7. 

GUO  BXACUTA  CMUd.  lUl. 

U.  S.  ExpL  Exp.  Shells,  p.  488,  pi.  SI,  fig.  60S. 
Nortb  Pacific  Ocean  west  o(  Colambla  River. 

CUO  (MXIDBNTALU  Dall,  ISTl. 

Amer.  Joam.  Goncb.,  voL  T,  p.  140. 

Northeast  Pacific  between  latitudes  80*  and  SO*  north. 

Off  the  Farallone  Islands  in  the  stomacb  of  OrttiagorUau  mola. 

Genus  STTLIOLA  Lesnenr,  182fi. 

8TTIJOI.A  FALCATA  G«U.  lUl. 

U.  S.  ExpL  Exp.  Sheila,  p.  490,  pi.  CI,  fig.  OOa 
Northeast  Pacific,  west  of  Oregon. 

GenoB  CRESEIS  Rang,  182S. 

C»BBBB  BDBDLA  Qmt  ud  Galnud,  IBIT. 

Ann.  8cl.  Nat,  voL  13,  p.  813,  pL  17,  fig.  1. 
Wanner  waters  of  the  north  Pacific^ 


Family  CYMBULUDAE. 
Genus  COROLLA  Dall,  1871. 

GOKOLI^  SPBCTABILIS  IMI.  ISTL 

Amer.  Jouru.  Conch.,  vol.  7,  p.  188;  Zool.  Jabrb.,  voL  21^  Heft  1,  p.  OT, 

pi.  fi,  1904. 
Nortb  Pacific  Ocean  from  Monterey  to  latitude  43*  north.    Japan  seas. 

Suborder  Gymnosomata. 

Family  CUONIDAE. 
Genus  CLIONE  Pallas,  1774. 

CUONB  UHACINA  FUpp^  ITTt. 

Voy.  N.  Pole,  p.  195.— Paujs,  Splc,  Zool,,  pi,  1,  flgs.  1&-19,  1774, 
ClrcnmboTeal,    Northern  Bering  Sea  south  to  the  Prlbllof  Islands,  rare!; 
to  the  Aleutians, 

CUONE  KLEGANTUSIMA  DaD,  18TL 

Amer.  Jonni.  Conch,,  vol,  T,  p,  139. 

Sontb  of  the  Aleutian  Islands,  In  latitude  51*  SO',  longitnde  161*  26'  west. 
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Family  PNEUMODERMATIDAE. 
Genus  PNEUHODEBMA  P£roii  and  Lesoear,  1810. 

PNEDHODERHA  PACIPICA  Dill,  I8T1. 

Amer.  Joum.  Conch.,  vol.  7,  p.  139,  GhaUenger  Fteropoda,  pi.  2,  flgs.  4,  5. 
Nortbeaat  Pacific,  off  the  California  coast  In  latitude  37°  and  northward  to 
laHtude  46° 


Family  DESMOPTERIDAE. 
Genua  DESMOPTEBUS  Chnn,  188*. 

DB8MOPTBBU8  PACIFICU8  Enmbaic.  IfU. 

Univ.  of  Cal.  Pub.  Zool.,  vol.  19,  No,  2,  p.  8S,  figs.  1,  2. 
Oft  Sonthem  California. 

Order  OPISTHOBRANCHIATA. 

Suborder  Tectibranchiata. 

(CEPHALASPIDEA.) 

Family  ACTEONIDAE. 

Genus  ACTEON  Hontfort,  1810. 

ACTEON  TRASKI  8U4nu.  INS. 

Proc.  U.  S.  Nat  Mus.,  vol.  21.  No.  1145,  p.  288,  fig.  1. 
San  Diego,  California,  to  Panama.    Also  Pleistocene. 

Subgenus  RicTAxiB  Dall,  1871. 

1UCTAXIS  PUNCrOCOELATA  CutMMar,  ISH. 

Suppl.  Itep.  Brit.  Assoc.,  p.  646 ;  Amer.  Journ.  Conch.,  vol.  7,  pi.  15,  fig.  12. 
Monterey,  California,  to  Magdalena  Bajr,  Lower  CHllfornla. 

BICTAXIS  PAINEI  Dili,  UOl.  <PI«tc  S,  flc  S.) 

Proc.  Blol.  Soc.  Wash.,  vol.  16,  p.  172. 
Catallna  Island,  California,  In  50  fathoms. 

Genus  HICROGLYPHIS  Dall,  1902. 

HICROGLTPBIS  BREVIC1JI.D8  Dill.  ItlL 

Proc.  U.  S.  Nat.  Mus.,  vol.  24,  No.  1264,  p.  612 ;  Bull.  Mus.  Couip.  Zool.,  vol. 

43,  pi.  15,  fig.  12. 
Monterey,  California,  to  Point  San  Quentin,  Lower  California. 

MICBOGLYPmS  ESTUARINUS  Dill,  IMS. 

Bull.  Mus.  Comp.  Zool.,  vol.  43,  No.  9.  p.  238. 
Straits  of  Fuca  to  Gulf  of  California. 
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Family  ACTEOCINIDAE. 
.    Gams  ACTEOCINA  Gray,  1847. 

ACTBOCtNA  CULCTTELLA  Goald,  Itil. 

Uuelon  Journ.  Ntit.  Hliit.,  vul.  C,  p.  877.  pi.  14,  flg.  8. 
KuUluk  IsluuJ,  Alusku,  south  tu  Tug^t  Sound. 

iCTBOctNA  exnnA  b>ih.  uti. 

I'roc  Zool.  Siic.,  p.  C7. 

Kudiak  IsluuO,  Aluska,  Boutli  to  Puget  Sduiifl. 

ICTEOCINA  SMIBNA  DaO.  Ult. 

i'l-oc.  U.  B.  Nat.  Mus.,  vol.  50,  Kn.  2205.  p.  290. 
Sun  Dltigo,  CulKunilii,  tu  Sun  Sulvitdur. 

ICTBOaNA  INCULTA  CHld.  ISM. 

IToc,  Z<)ol.  Silt-.,  p.  203;  Miin.  Conch.,  vol.  15,  pi.  50,  flg.  15. 
Uoiiturey,  Cutirumla,  to  Gulf  of  Cullforula. 

ACTEOCINA  IMFKEQUENS  C.  B.  Adam*.  IKl. 

I'unuiua  Slitlls,  p.  214. 

Sautu  Muiiliu,  California,  to  Panama. 

ACTEOCINA  CABINATA  Carpintcr.  ISST. 

Uazutlan  Cut,  p.  171. 

Suu  Diego,  Callfumla,  to  Gulf  of  California. 

ACTEOCfNA  FLANATA  CaTp*Dt«r.  ISSI. 

Jouru.  de  CuncUyl.,  vol.  13,  ]i.  139. 
Suu  Diego,  Cullfoi'iilu. 

GennB  RETUSA  Brown,  1827. 

BRU8A  SEMEN  Smtc  llSt. 

Last  of  the  Art-tic  Voy.,  vol.  2.  p.  303,  pi.  32,  He.  4. 
Oft  Point  Colllusun,  Arctic  Oc«an.    Also  Atlantic. 

BBTDSA  OBTU8A  Mantafa,  ISM. 

Test.  ItrlL.  vol.  ],  p.  223,  pi.  7.  flg.  3. 

Arctic  Oceau  to  St.  Matbew  Island.  ClraumboreaL 

UntSA  PERTENUIS  HI(1mIi,  IMS. 

Boston  Journ.  Nat.  Hint.,  vul.  4,  p.  SJB,  pi.  IG.  tie.  3. 
Arctic  Ocean;  Bering  Sea  (Krause).    Also  Atlantic. 

SeoUoa  COLEOPHTSIS  Fltcber,  18S3. 

BBTDSA  HABPA  Datt.  ISTl. 

Anier.  Junm.  Conch.,  vol.  7,  p.  136,  pi.  1-1,  fip.  11. 

Queen  Charlotte  Islands,  British  Columbia,  to  San  Dtego,  California. 

Seotioa  SDLCDLASZA  DaU,  19M. 

BBTUSA  KTSTBim  DaU,  ISIl. 

Froc.  U.  S.  Nut.  Sliia.,  vol.  66.  No.  2295,  p.  207. 
San  Pedro  to  San  Dli%o,  California. 
167980—21— Bull.  112 B 
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G«niiB  VOLVULELLA  Newton,  1691. 

TOLVULBLLA  CTUNDWCA  CupnMr,  IMl. 

Suppl.  Hep.  Brit  Assoc.,  p.  047 ;  Aon.  Mag.  Nat  HlBt,  ser.  S,  toL  15,  p.  179, 

ISC3. 
Vancouver  Island  soutb  to  Gulf  of  Calironils. 

VOLTULELLA  COOPKBI  IML  Itl*. 

I'roc.  U.  S.  Not.  Mus.,  vol.  66.  No.  2205,  p.  297. 

Point  Sur,  CuUtomlu,  to  Scammon  Lagoon,  Lower  GalUomla. 

VOLVULILLA  CAUFORNICA  D^  l»l. 

Proc.  U.  S.  Nat.  Uus.,  vol.  56.  No.  2295.  p.  298. 
Santa  Rosa  Island  to  San  Diego,  California. 


family  SCAPHANDRIDAE. 
GenuB  SCAPHANDER  Hontfort,  1810. 

aCAPHANDEB  WILLETTI  DaU.  1(1*. 

Proc.  U.  S.  Nat.  fclus.,  vol.  56,  No.  2295,  p.  299. 
Forrester  Island,  Alaska. 

Genus  ATTS  Montfort,  1810. 

ATTfl  CASTA  Carpntar.  IBU. 

Ann.  Wag.  Nut  Hist,  ser.  8,  vol.  13,  p.  314. 
Catalina  Islond  to  Gulf  of  California. 

ATTB  HONSCKITTA  A.  Aimmt.  IBM. 

Tbes.  Concb.,  p.  5SS.  pi.  125,  flg.  125. 
8aa  Diego,  CalUomla  (Carpent«). 

Genns  DIAPHANA  Brown.  1827. 

DIAPHANA  BBCNNKA  Dall,  till. 

Proc  D.  a  Nat  Mu&,  vol.  56,  No.  2295,  p.  299. 
Eodlak  Island,  Alaska. 

DIAPBANA  CALtPOBNICA  DiUI.  till. 

Proc.  U.  S.  Nat  Mus.,  vol.  66,  No.  2293,  p.  299. 
San  Pedro,  California,  to  Soutb  Coronado  Island. 

DIAFHANA  GL0B08A  Lnta,  IMt. 

Index  Moll.  Scand.,  p.  11. — Sabs,  Molt.  Beg.  Arct  Norv.,  pL  18   flg.  4. 
Bering  Strait  and  Arctic  Ocean.    Clrcumboreal  (Krauae). 


Genus  BROCKTONIA  Iredale,  1915. 


BBOCKTONIA  POLTSTRIGHA  DmU,  INI. 

PrxK.  n.  fi.  Nat  Mus.,  vol.  34,  p.  246. 
Son  Diego.  GaUforala. 
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Gcnm  GYLICHNELLA  Gibb.  1872. 

Subxenua  Buxuitella  Newton,  188L 

BULLINBLLA  ALHA  Bran,  lUT. 

IIL  Conch.  Gl  Brit.,  p,  8,  pi.  19,  figs.  43,  44. 

CircamboreflL    Arctic  Ocean  to  Uooterey.    Also  Pleistocene  of  San  Diego, 
CalUornia. 

BULLINBLLA  NUCLEOLA  Bm*^  IWI. 

Last  of  (be  Arctic  Voy.,  vol.  2,  p.  303.  pi.  32,  fig.  2. 

Gruotle;  Harbor,  Port  Clarence,  Bering  Strait.    CIrcnmboreaL 

BULLDfEIXA  OCCOLTA  MteMi.  IHI. 

Proc  Boston  Soc  Nat  Hist,  toL  1,  p.  60 ;  Boston  Joam.  Nat  Hist,  voL  4, 

pl.  4,  flg.  11. 
CircnuiboreaL    Point  Barrow  to  Alentitm  IslandB. 

BULUNBLUl  DIEGEN8U  ItaO.  I*lt. 

Proc  U.  S.  Nut.  Uus.,  vol.  80,  No.  2305.  p.  300. 

Son  Dlego,  Callfumla,  to  Cape  San  Lucas.    Vanconver  Island? 

BtTLLINBUiA  ATTONSA  Ouv«Ur,  IWI. 

Proc  Acad.  Nnt  ScL  Phlla.,  p.  SS. 
San  DI^o,  Califumla. 

FamUy  BULLARHDAE. 
GenBB  BULLARIA  Rafinesqne,  1815. 

BULLABIA  GOULOIANA  niabir.  1B>3. 

Man.  Couth.,  vol  15.  p.  340,  pl.  36,  figs.  22-24. 
Santa  Barbara,  CallforQla,  to  Uazatlan,  Mexico. 

BDLLABIA  QUOTANA  IMI,  l*It. 

Pruc  V.  8.  Nut  Uus.,  tuI.  66,  No.  2205,  p.  300;  Man.  Oonch.,  vol.  15,  pl.  37, 

flg.  39. 
Catalina  Island,  Oallfomla,  to  Acapnlco,  Mexico. 

Family  AKERIDAE. 
Genoa  HAMINOEA  Tnrton,  1830. 

BUONOBA  VIBBSCENS  Sovabr.  IMI. 

Genera  of  Shells,  Bulla,  flg.  2. 

Santa  Barbara,  California,  to  Pnerto  Llbeitad,  Mexico. 

BAHINOBA  TBSICDLA  GmU,  IBM. 

Pacific  It  It  Surveys,  vol.  5,  app.  p.  334,  pL  5,  flg.  29. 
Vancouver  Island  to  Qnlf  of  California. 

UIONOBA  OLGAE  Dafl,  IM*. 

Proc  U.  S.  Nat  Mus.,  vol.  56,  No.  2205,  p.  300. 

Olga,  Washington,  to  Sao  Quentin  Bay,  Lower  California. 
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Family  PHIUNIDAE. 

GenuB  PHILINE  Aacanius,  1772. 

PHILINE  8INUATA  SUnpHB.  lU*. 

SheWs  uf  New  Kut'liind,  p.  SI,  pi.  1,  fig.  7. 

I'urt  Clurence,  Bering  Strait;  (Kruiise).    Also  Atlantic. 

PBIUNB  POLARIS  AbiItIIIIu,  18U. 

Vefiii  Kx|i.  Arb.,  vol.  4,  p.  3S0.  pi.  12,  Bgs.  21,  22;  pi.  13,  flg.  1& 
Arctic  Si-u  to  Nunuiiuo,  British  Columbia. 

PHILINE  BAKERI  VtU.  »1>. 

I'l-iK-.  U-  S.  Nut.  Mua.,  vol.  50,  No.  2205,  p.  300. 

OS  tlie  South  CoronuUo  Isttind  neur  San  Diego,  California. 

Family  GASTROPTERIDAE. 
Genna  GASTROPTGRON  Kowe,  1813. 


GASTROPTEBON  PACIFICUM  Bcrcfa.  1813. 

Zuol.  .hiliH).,  vol.  7,  |i.  303,  pi.  10,  flg.  28. 
Aleutian  lutunds  to  Fucb  Strait 


Family  AGLAJIDAE. 
Genus  AGLAJA  Renier,  1804. 

AGLAJA  PUBPCBEA  Bcrtli,  ISM. 

Itull.  i\m.  Omip.  /.<><'l..  vol.  25,  p.  209,  pi.  12,  fig.  7. 
Ciilulliiu  Iifliind,  California. 

AGLAJA  DIOHEDEA  Bfrfb.  1891. 

Hull.  Mus.  Comp.  Zo<)l.,  vol.  25,  p.  211,  pi.  11,  Bg.  1. 
Sliuiiiiigin  and  Kudluk  Isliinds,  Alusku. 

AGLAJA  OCELLIGERA  Btrch,  ll>t. 

Bnll.  Mii».  Cunip.  Zuul.,  vul.  23,  p.  212,  pi.  10,  flg.  10. 
Sitkii  Hurbur,  Aloska. 

AGLAJA  ADELLAE  Dalt,  IB14. 

Nuiitlliiis  vol.  8,  p.  73;  Mnn,  Conch.,  vol.  IC,  pL  B,  figs,  17-22. 
Eagle  llarbor,  I'URet  Sound.  In  20  futiionn. 

Genus  NAVANAX  misbry,  1895. 

NATANAX  INERMIS  Coapci,  I8M. 

Proe.  Cul.  Aciid.  Sl-I.,  vol.  2.  p.  202;  Man.  Concli.,  vol.  10,  pi.  15,  fl^  89-B3. 
Catullua  Islantl  to  Snn  Diego,  California.  ^^ 
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(ANASPIDEA.) 
Family  APLYSIIDAB. 

Geniu  TETHYS  Uniuena,  1758. 
SeeUoB  NEAFLTSIA  Cooper,  1BS3. 

TKTRTS  CALtPOKNtCA  Cdoiwr.  ISfiS. 

rroc.  Oil.  Aca<l.  Set.,  vol.  3.  p.  57,  flff.  14. 
Monterey  to  Sun  Pedroi  Califoralu. 


IML 

Nuuttlus,  vol.  15,  II.  00. 
Sun  Pedro,  Culirornla. 

(NOTASPIDEA.) 

Family  TYLODINIDAE. 

GenoB  TTLODINA  RafiBCBque,  1819. 

TTLODINA  PUNGINA  CiU.  18H.  (Plata  tS.  fit*.  IS.  M.  IT.) 

Proc.  Cal.  Acfld.  Sd.,  vol.  8.  p.  188. 

SaDtn  Barbara  Islands,  Sod  Pedro,  and  San  DIeso,  California. 

Family  PLEUROBRANCHIDAE. 
Genoa  PLEUROBRANCHUS  Covler,  1804. 

PLKimdBBANCHDS  CAUFORNICUS  IMU  UOO. 

N'nullUis,  vol,  14,  p.  02, 

Sod  Pedro  to  Sun  Diego,  Cmifomta. 

PLEUSOBRANCRUS  DIGUETI  RochchnBc.  IBM. 

Bull,  klus.  HIbL  Nat.  Purls,  p.  240;  Man.  Concb.,  vol.  16,  pi.  M,  flgs.  OS, 

99.  1,  2. 
San  Pedro,  California,  to  Gulf  of  California. 

Order  NUDIBRANCHIATA. 

(Omitted.) 

[For  data  on  this  group  see  Cooper  nnd  Stenms  In  Proeeedlngs  of  tlie  Cali- 
fornia Acndemy  of  Sciences;  Mar&irlniid  In  rroeeedlniis  nf  ilie  ttloloficnl  Society 
of  Washington,  1905,  In  the  Bnllerln  of  tbe  United  Stotes  Bureiiu  of  FlHln-ilea, 
1905,  and  the  Nautilus,  June,  lltOS;  niso  Berch  In  Proceeillnpis  of  tlie  Acutleuiy 
of  Natural  Sciences,  Philadelphia,  18T9-80,  and  other  papers.] 
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Order  PULMONATA. 
Suborder  Basommatophora. 
Superfamily  AKTEOPHILA. 

Fanuly  ELLOBUDAE. 
Gratia  PHTTIA  Gnj,  1S21. 

PHTTIA  SBTIFEB  CMptr,  IITS. 

I'ruc.  Cul.  Awid.  Sd.,  vol.  4,  p.  173. 
Huiuboldt  Bay  to  San  Francisco  Buy. 

Genus  PEDIPES  ScopoU,  1777. 

PBDtPES  UNISnLCATIIS  GMpn,  IH*. 

I'tw.  Cul.  Acad.  Stl.,  VOL  3.  p.  204,  fle.  28. 

Son  I'edm,  CullfortilH,  to  the  Qulf  of  GallfomU. 

PBDIPes  LIHATDS  BIbht.  IHIi 

lYoc.  Acad.  Nut.  Scl.,  I'Mle.,  p.  IM;  Proc.  U.  S.  Nat  Mob.,  vol.  8,  p.  270,  pL 

18,  flfi.  B. 
Sun  DIeso,  Callfonilii,  to  the  Oult  of  Gallfonita. 

Genoa  HELAMPUS  Hontfort,  1810. 

ULAMPUS  OUYACEUa  Cupratar,  IBM. 

Uiisutlun  Cut.,  \t.  178:  I'roc.  U.  S.  Kat  Mns.,  vol.  8,  pi.  18,  flg.  16. 
Uuuttsre;  Buy  (SuUnus  lUver)  to  Mazullun,  Uexlco. 

Superfamily  PETROPHILA. 

Family  GADINHDAE. 

Genoa  GADINIA  Gray,  1824. 

GAinNIA'BBTtCULATA  Sawarbr.  IN*. 

IToc.  //H>|.  Sin:.,  \t.  <t:  Aiiier.  Joum.  Conch.,  vol.  6,  pi.  2,  4, 18T(X 
Triuldud  uud  FuruUvuea  lalauda  to  Cuiie  Sun  Lucaa. 

Family  SIPHONARIIDAE. 

Genoa  SIPHONABIA  Sowerby,  1824. 

Subsenna  Lduola  Dall,  1S70. 

LIBIOLA  THBBSITES  Carpenter,  UU. 

Aun.  Nug.  Kill.  Hint.,  vol.  14,  p.  425;  Amer.  Jotim.  Concb.,  voL  6,  pL  4, 

lie.  8;  pi.  5,  llg.2,  187a 
Ateutlau  Isluuda  to  tlie  Strait  of  Fticn. 
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SnbKenns  Kohiuxlehia  Ilochebnme  and  Mabllle,  ISSd. 

EXB6USLBNU  BRAHNANI  StMnw.  ttU.  (PIM*  U,  Ifi.  U.  M.) 

iToc.  CuL  AttiiL  Sti.,  voL  4,  p.  249.  pi.  1.  flg.  4. 
Santa  Barbura  and  Sunta  GBtallna  Islands;  I^igona  Beach,  California. 

Genu  WILLIAUIA  Honterauto,  1884. 

wnxiAMU  TEBNALIS  Dall.  IIT*. 

Amer.  Joam.  Cuucta.,  vol.  6,  p.  ST,  pi.  4,  figs.  11  a-b,  1870;  Jonrn.  de  Concb., 

Tul.  2C.  p.  TO. 
Creecent  Cli;  to  Son  Nicolas  Island,  and  La  Jolla,  Gallfornla. 

CupnUr,  1114.  (PUt*  It.  fa*.  1*.  UJ 


Suborder  Stylommatophora 

Superfamily  DITREMATA. 

Family  ONCHIDIIDAE. 

Geniu  ARCTONCHIS  Dall,  1905. 

ASCTONCHI8  B0BKAU8  DtfU  t«Tl. 

Auier.  Joura.  Coucli.,  vol.  T,  p.  136;  Proc  Acad.  Nat.  ScL  Phlla.,  1876,  pi.  6, 

tig.  E. 
Port  Moller  and  Alentfan  Islands  to  nortliera  California. 

Superorder  STREPTONEURA. 

Order  CTENOBRANCHIATA. 

Suborder  Orthodonta. 

Superfamily  TOXOGLOSSA. 

Family  TEREBRIDAE, 

Genu  TEREBRA  (Bniguiere,  1789)  Lamarck,  1799. 

SiibpHius  STKioTKH»:Dauu  Succo,  1801. 

BniOTEREBSOH  PBDBOANini  DalL  IMS. 

Bull.  ilii«.  Oomii.  Zool.,  vol.  43,  No.  6,  p.  251. 
Sua  I'edro  and  Sun  Diego,  Culirornlii. 

BTBIOTEBEBStni  PBDSOANUH  PHtUPPUNUH  Datl,  lU*. 

CANi-cNTEa.  Ann.  MitC-  Nut.  Hist.,  ser.  3,  vuL  15,  p.  394,  1865.     (Simples 

Caipenter,  not  Connid,  1830.) 
San  FtKlro,  California,  to  lieud  of  Gulf  of  California.  ., 
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Family  CONIDAE. 
Genns  CONUS  Linnaeas,  1758. 

CONDS  CAUPORNICUS  Bind).  IMI.  {Plila  14,  tx.  •.) 

ZtKil.  Yoy.  HhIiiIiui;  M.ill.  p.  B.  pi.  1.  flpi.  3-5. 

Furullunes  luttiiid!),  CuUfurnlu,  to  BaUeans  l^igooD,  Lower  California. 

Family  TUERITIDAE. 

Siibfnmily  TunniTiNAK. 

Genns  CRYPTOCONUS  von  Eoenen,  1S67. 

CBTFT0C0NII8  TBTONIANUS  GaU,  ISO*. 

Pill.  Uiil,,  vol.  -J,  |>.  0.  pi.  1,  flg.  9. 

Sun  I'etlro,  Callfornlu,  to  Tudua  Santos  Bay,  Lower  Caliromla. 

CBTPTOCONirS  CARPENTEBIANUS  G*U.  JUS. 

I'liK-.  Ciil.  AiiiU.  Sil.,  vol.  3,  |i.  l,sa;  I'iil.  Cnl.,  vol,  2.  pi.  I.  fig.  8. 
Butlogu  Buy  to  Sun  I'edro.    Fossil  ut  Sun  Diego,  CuUfunilu. 


(PUta  It,  U.  ».) 


CBTPTOCONUa  TRSHPERUNUS  Dili,   1*11, 
NiLUtllUH,  vol.  24,  No.   HP,  p.  UK). 
I'olut  Anp  Nuevo,  Culiromlu,  to  Cerroa  lalnnd. 

CRTPTOCONUS  BTEARNStANUS  BarmoB^  1104. 
KuuIHus,   vol.  18,  p.   1. 

Uonterey  to  Sun  Ulego,  Callfomla. 

Genua  AFORU^  Dmll,  1889. 

AFOKIA  CIBCINATA  Dall.  1871.  (Plato  11.  «>.  «.; 

IToc.  cm.  Aiiid.  Sti.,  vol.  5,  p.  CI,  pi.  2.  flg.  8. 
BerlnE  Sea  (lut.  02°  20")  to  Fuca  Strult. 

Genns  LEUCOSYRINX  Dall,  1889. 

LeDCOSTRINZ  KINCAIDl  DaH.  If». 

l'1-.w.  L'.  S.  Kilt.  MiiR.,  vol.  50.  No.  2288,  p.  C,  pi.  2,  flg.  a 
Shetlhiirr  Strait.  Alaska. 

LEUCOSTBmX  AMTCU8  Dall.  »I*. 

I'nn-.  U.  S.  Nat.  Miifi.,  vol.  .53.  p.  5,  pi.  .1,  fig.  7. 
Off  Monterey,  Culironilo,  In  871  futlioins. 

LBUCOSTRINX  PEBSimLIS  Dall.  IMB. 

BiiH.  Mua.  Coinp.  Zool.,  vol.  43,  No.  6,  p.  271,  pi.  12.  flg.  2. 
Abyssal,  eastern  Pacific. 

LEUC08TRINZ  PEBSIHILIS  BLANCA  Dall,  Itlt. 

rr.Hr  U.  S.  Nut.  Mus.,  vol.  50.  p.  5. 

Off  Ciipe  Blanco,  Oregon,  In  1,004  fathoms. 

LBDCOSTBINX  PCRSIHIUS  LEONIS  Dall.  IHS. 

Bull.  Mns.  Coiiip.  '/ahiU  vol.  43,  p.  272. 

Off  Seatlon  Itock,  Washington,  to  Cortex  Bank,  CoMfornIa,  In  deep  water. 
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Gentu  IRENOSTRINX  Dall,  1889. 

SEKOSTRINX  PACIFICA  Dall,  IMS. 

Bull.  Mus,  Comp,  ZtxiL,  v.)!,  43,  No.  6,  p.  270,  pL  12,  flg.  3. 
Southwest  of  Sltku,  Alusku,  In  1,5C9  futhoma. 

riBENOSTBINX  CREBRISTBIATA  Dsll.  UD*. 

Bull.  BIus.  Guiup.  Kuul.,  voL  43,  p.  272,  pi.  13,  Rg-  10. 
Suuthwest  of  Sitka,  Alaska,  In  1,509  fathoms. 

GenuB  CYMATOSYRINX  Dall,  1889. 

Subgenus  Eueoctma  Dall,  1917. 

KLAEOCTAa  JOHNSONI  Anuld.  MAS. 

I'ul.  San  l'e<lni,  p.  200,  pi.  8,  tig.  17. 
San  I'edro,  Cullfornlu.    Plelstocena 

ELAEOCTHA  EHPTKOSIA  IMI.  I8H. 

NiiutiUiR,  vol.  12,  p.  127;  I'roc.  U.  S.  Kat  Mus.,  toL  56,  pL  4,  fig.  1. 
San  Pedro  to  San  Diego,  California. 

ELAEOCTHA  BeMPRILU  Slunu.  IITI. 

I'nic.  Ciil.  AciHl.  Si-I.,  vol.  5,  p.  80,  pi.  1,  flg.  3. 
Suntn  Barbara  to  the  Gulf  ol  CuUforala. 

ELAEOCTHA  BALOCTDKB  DaH.  1*1). 

I'roc.  U.  S.  Nut.  Mus.,  vol.  50.  p.  11,  pt.  4,  fle.  4. 

Sun  Pedro  and  the  Santa  Barbara  Islands;  California. 

Genus  CLATHRODRILLIA  Dall,  1918. 

CLATHBODRILUA  SENAimi  Arnold.  1(01. 

I'al.  San  I'Mlro,  p.  2u3,  pi.  8,  ttc  5. 

San  Pedro,  California.    Also  Pleistocene. 

Section  CABHrOSEIUIA  Dall,  1911. 


Subgenus  Suavodbiixia  Dall,  IDIS. 

8UAV0DRILI.IA  SENNICOTm  DalU  ISTl.  (PlaU  11,  tg,  T.> 

Ainer.  Joum.  Conch.,  vol,  7,  p.  102,  pi.  10,  fig.  2. 
Bering  Strait  south  to  the  Aleutian  Islands. 

T8UAV0DRILLU  WILLBTTl  Dall.  1(11. 

I'roe.  U.  S.  Nat  Mus.,  vol.  50,  p.  29. 
Forrester  Island,  Alaska. 

Subgenus  KIoniliopsis  Conrad,  ISO.'i. 

HDNIUOPSIS  GRIFPI  Dall.  Itll. 

I'roc.  U.  a.  Nut.  Mus,,  vol.  56,  p.  27.  pi.  8,  fig.  2. 
San  Dtego,  California. 
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MONtUOFSIS  DtaSA  CumMot,  ISU. 

I'roc.  Acad.  Nut.  Sd.  I'bOa..,  p.  62;  Froc  U.  S.  Nat  Udb.,  vol.  56,  pL  12. 

Og.  7. 
Puget  Sonnd  to  San  Pedro,  California. 

HONIUOPSn  INCTSA  OPHtODBSHA  Dall,  IMt. 

I'rue.  U.  S.  Nat  Uub.,  vul.  34,  p.  247.— Hikdb,  Toy.  Sulphta;  ZooL,  pL  B, 

flg.  7,  1844. 
Banllnas  Boy,  California,  to  Ballenas  Lasoon,  Lower  California. 

MOHIUOPSIB  SHINBS  JMO.  UM. 

Proc.  U.  S.  Nut.  SluB.,  vol.  34,  p.  248 ;  vol.  6C,  pL  8,  flg.  B,  1919. 
Pnget  Sound  to  San  Dl^o,  CuUforulo. 

MONtUOPSIg  HALCTONIS  Dmll,  IIBI. 

Pnic.  U.  S.  Nut.  AIiiR.,  vol.  M,  p.  248;  toL  S6,  p).  8,  Og.  1,  1619. 
Burrard  Inlet  to  San  IMego,  CalUomla. 

MONIUOPSIS  FANCHERAB  Dall,  IMt.  (FlaU  I,  is.  M 

I'roc.  Biol.  Si«c.  Wash.,  voL  16,  p.  172;  Proc.  U.  8.  Nut  Mus.,  voL  66,  pL 

8,  fig.  S,  1919. 
Sunta  Iloaa  Inland,  California,  to  Point  Abreojos,  Lower  California 

Geniu  PSEUDOHELATOMA  Dall,  1918. 

PSBUDOHBLATOHA  HOBSTA  Cuprator,  IMS. 

Aijn.  Mug.  Nat  UlsL,  aer.  3,  voL  13,  p.  899. — ^Tbyoic,  Man.,  toL  6,  pL  12, 

flg.  38. 
Munterer,  California,  to  Cerroa  Island.  Lower  CaUfomla. 

PSBUDOHELATOHA  TOBOSA  Cupmtu,  IIM. 

Jiiurn,  de  Cunvhyl.,  vol.  13,  p.  143.— Trton,  llan.,  toI.  6,  pL  14,  flg.  93, 
Monterey,  Cullfonila,  to  Scuniuun  Luii^oun,  Lower  Callfurula. 

TSBtrDOUBLATOHA  TOROSA  AUKANTIA  Cuptutar,  HIS. 

•        Jtmm.  de  Condiyl..  vol.  13,  p.  145. 
Monterey  to  Sun  Diego,  Cul. 

Genns  CRASSISPIRA  SwainaoB.  1840. 

CKASSISPtRA  H0NTESETBN8IS  Bteun*.  IITI. 

Pruc.  Cul.  Ac-uU.  ScL,  vol.  .*),  i>.  80.  ]il.  1,  flg.  2. 
Monterey,  Cullfunila,  to  Uuzutlun,  Mexlcu. 

Genoa  CRYPTOGEMMA  Dall,  1917. 

CBTPTOCBIDU  PBBNODATA  Dall.  DOS. 

Bull.  Mns.  Comp.  %kiI.,  vol.  43,  p.  266. 

Tillamook  Buy.  Oregon,,  to  Tebuuntepec  in  deep  water. 

CBTPTOCEHMA  CALTP80  Dall,  tSI>. 

I'nw.  U.  S.  Nut  Jlua..  vol.  00,  p.  31.  pi.  9,  flg.  8. 
Off  San  Diego.  Cuiiromia,  In  822  futlioms. 

CBTPHWBHHA  HEBILDA  Dall,  IIDI. 

Bull.  Mus.  Couip.  Zool.,  vol.  43,  p.  266. 

Sunta  Barbara.  California,  to  Panama  In  deep  water. 
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CSTPTOOnOlA  CTMOTHOfi  DM.  IM*. 

Pn>a  U.  S.  KuL  Klus.,  vul.  66,  p.  31,  pi.  0.  Re.  3. 

Sunta  Barbara  iBlaods  to  Son  Diego,  CuUfurnlii,  Id  deqt  water. 

CSTFTOGEMIU  POLTCASTB  Dall.  I*l>. 

I'roc.  U.  S.  NoL  Mils.,  vul.  M,  p.  80,  pi.  9,  flfs.  4,  7. 

on  Tillamook,  Oregon,  In  T88  faUiouis,  to  Gulf  of  California. 

CRTPTOGBIOU  CHBTSOTHBHIS  D4  !*»• 

I'ruc  U.  S.  Kilt  Mils.,  vol.  56.  p.  31,  pi.  11.  tig-  2. 

Between  Santa  Cutalliia  and  Sun  Cleniente  Islands,  in  704  fathoms,  and 
off  Nortb  Coronado  Island,  In  056  fathoms. 

CSTPTOGBHMA  ADKASTIA  IMI.  Itlt. 

I'n)c.  O.  S.  Knt.  Mus.,  vol.  56,  p.  83,  pL  1ft,  flR.  2. 
Monterey  to  Sun  Diego,  California,  In  deep  water. 

CKTTTOCEHIU  ETOOLA  IML  lit*. 

Proc.  U.  8.  Nat.  Mue.,  vol,  56,  p.  301. 

Off  Sun  Diego,  California,  In  312  to  822  fathoms. 


I  OKEGONENSIS  Dslt.  III*. 

Pnic.  U.  S.  NiiL  Mua.,  vol.  56,  p.  301. 

Off  Tillamook  Buy,  Oregon,  In  TS6  fUthoms. 

Genus  ANTIPLANES  Dall,  1902. 

jUrrtPUUtES  PEKTEBSA  Gabk,  IICJ. 

I'n)C.  Oil.  Acad.  Scl.,  vol.  8.  p.  183:  Pnl.  Cnl..  vol.  2.  p.  6.  pi.  1,  fig.  10,  1S68. 
Forrester  Island,  Alaska,  to  Sun  Diego  and  Cortez  Bunk. 

XNTIPLANBS  VINOSA  IMI.  UT4. 

Fnic.  Cul.  Ac-aO.  Sd.,  voL  B,  p.  253 ;  Proc  U.  S.  Nnt.  Mus.,  vol.  24.  pi.  34, 

fig.  1,  1002. 
Bering  Seu  to  San  Diego,  Cnllfomln. 

ANTIPLANES  KAHCHATICA  IMS.  1*1*. 

frttc  U,  H.  Kilt.  Mus..  vol.  56,  p.  33.  pi.  10.  fit  1. 
Soutlnvestern  Bering  Sea  In  4S  to  100  fathoms. 

AMTIPLANBB  CATALINAB  Barmond.  IIM. 

NautllDS,  vu).  18,  p.  2. 

Esterus  Buy  to  Sun  Diego,  California. 

AMTIPLANES  ROTDLA  D^  III*. 

Abkolr,  1-al.  San  Pedro,  11103,  p.  216,  pi.  6,  fig.  13. 

Purrester  Ishind,  Alaska,  to  Sun  Dlegu,  Culirorulu.    Fossil  at  Snn  Pedro. 

ANTIPLAMBS  SANTASOBANA  DaD,  1*M.  (PUta  1,  fit.  ■.} 

Pfi«c.  U.  S.  Nut.  Rliis.,  vol.  24.  p.  515;  vol.  56,  pi.  11,  flg.  S. 
Off  Suiita  Rosa  Island.    Point  Sur.  to  Sun  Diego,  CuUfomia. 

AMTTPLANES  DIAHLAX  DaD,  IIH. 

Proc.  U.  S.  KiU.  Mus..  vol.  34,  p.  247. 
Off  Coronado  Islands. 
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ANTIPLANEB  HTFEBU  Dill.  ISI*. 

I'roc.  U.  8.  Nut.  MuB.,  vol.  06,  p.  83,  pi.  0,  fig.  6. 
Oft  Drake's  Bajr  and  tbe  Curouado  Islands.  - 

ANTIPLANES  ABAHBAREA  Dall,  ltl>. 

Proc.  U.  S.  Nat.  Mus.,  vol.  S6,  p.  35,  pi.  9,  flg.  S. 
Cupe  Martla  to  Cortez  Bank,  Califvrnla. 

ANTIPLANES  BKISEIB  IML  Hit. 

I'HK.-.  U.  S.  Nut.  Mus.,  vol.  r,6,  p.  35,  pi.  22,  flg.  1. 
Drake's  Bay  to  Coronado  Islands. 

ANTIPLANES  THALABA  Dalt,  »«.  (PlaU  I,  Ig.  M 

Fruc.  U.  S.  Nat.  Mus.,  vol.  24.  p.  fil4;  vol.  06,  pi.  11,  flg.  & 
Unlttiuk  Pass,  Aleutian  Islunds,  to  San  Diego,  CallComla. 

ANTIPLANES  BULIHOIDES  Dall,  1811. 

Pi-oc.  U.  S.  Nut.  Mua.,  vol.  56.  p.  34,  pi.  11,  flg.  7. 
Bowers'Bank,  Bering  Sea. 

ANTIPLANES  BBRINGI  AartiUUu.  lUI. 

A'epi  Lxp.  Zool.  Arb.,  vol.  4,  p.  354,  pi.  IS,  fig.  S. 

Bering  Si?a  south  of  f!t.  Lawrence  Island  to  tbe  Aleutlaos  and  eastward  to 
the  Siiuniagln  Islands. 

ANTIPLANES  LITUS  Dall,  IMt. 

I'roc.  U.  S.  Nut.  Mus.,  vol.  56,  p.  34,  pi.  11,  flg.  1. 
Coast  of  Washington  to  Esteros  Bay,  California. 

ANTIPLANES  AHPHITRITB  Dall.  HIS. 

I'roe.  U.  S.  Nut.  Mus.,  vol.  56,  p.  87,  pi.  9,  flg.  1. 

Off  Suntn  Barbara  Island,  California,  In  638  fatboms. 

ANTIPLANES  AHPHITBITE  BEROfi  Dall,  Ml*. 

I'riic.  U.  R.  Nflt.  Mus.,  vol.  56,  p.  37. 

Oir  Sun  DiPgo,  CallforDla,  in  822  fatboms. 

ANTIPLANES  ANTIGONE  Dall.  1SI9. 

I'roc.  U.  R.  Nat.  SIus.,  vol.  56,  p.  82,  pi.  11,  flg,  -4. 
Off  Sun  Diego,  California,  in  822  fathoms. 

ANTIPLANES  AGAHEDEA  Datl,  1911. 

I'nic.  U.  S.  Nut.  Mus.,  vol.  56.  p.  33.  pL  24,  flg.  2. 
Off  Cupe  San  Qnentln  In  350  fatboms. 

ANTIPLANES  AMTCUS  DaU,  1>I«. 

Proc.  U.  S.  Nat.  Mu«.,  vol.  56,  p.  86,  pi.  11,  flg.  5. 
Monterey  Bay,  In  581  fathoms. 

Genua  BORSONELLA  Dall,  1908. 

BOSSONELLA  OHPHALE  Dall,  1911. 

Priic.  U.  S.  Nat.  Muh.,  vol.  56.  p.  38,  pl.  12.  flg.  4. 
Off  Point  Loma,,  California,  In  deep  water. 

BOB30NELLA  DALU  Arnold,  1101. 

Pal.  Sun  Pedro,  |i.  201,  pl.  6,  flg.  2. 

Drake's  Bay,   California,  to  Coronado  Islands,  also  Pleistocene  of  San 
Pedro. 
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ITOBTHWBST  COAST   SfARINE  SHELLBEARIKG  UOLLUSKS. 
BOBSONKLLA  COBONADOI  Dmll,  tHI. 

Bull.  Uus.  Comp.  ZooL,  vol.  43,  p.  277,  pi.  M,  flg.  2. 
San  Cleroeote  Island,  CaUfonila,  to  the  Goronkdo  IslondB. 


Bull  Uu!>.  Contp.  ZooL,  voL  43,  p.  2TIt,  pi.  13,  flg.  11. 

Off  Sao  Dl^o,  Panuiua,  Ecuador,  and  tbe  Galapagos  Islands,  In  deep  water. 

BOBSONBIXA  BABBARENSIS  Dalt,  191>. 

Proc.  U.  S.  Nat.  Uus.,  vol.  56.  p.  87,  pi.  12,  flg.  6, 
OCT  Santa  Barbara  Islands,  in  414  fatlioms. 


>U,  iti). 

Proc.  U.  8.  Nat.  Mus..  vol.  56,  p.  S»,  pi.  12,  fig.  3. 
OOF  Santa  Rosa  Island  In  82  fatboms  and  San  Diego  in  G33  (atbouis. 

BOBSONBLLA  BABT8CBI  AnwM.  IMS. 

Pal.  San  Pedro,  p.  200,  pi.  5,  flg.  7,  pi.  9,  flg.  1. 

San  Pedro  to  San  Diega,  California,  also  Pleistocene. 

BORSONBLLA  NICOU  IMI.  »■>. 

Proc.  U.  S.  Nat.  UuH.,  vol.  5«.  p.  30,  pi.  12,  flg.  1. 
OIC  Point  Loma,  California,  in  deep  wuter. 

BOBSONBIXA  CIVITELlJl.  Dall.  ttlt. 

Proc.  U.  8.  Nat.  Mua.,  vol.  56.  p.  302. 

Off  Point  Loma,  CoIKomla,  tn  deep  water. 

BOBSONBLLA  NTCHIA  Dail.  III). 

I'roc.  U.  S.  Nnt.  Mus.,  vol.  56,  p.  33.  pi.  12.  fig.  2. 
Off  Point  LoiuQ,  California,  In  101  fathoms. 

Genus  LORA  Gislel.  1848. 

LORA  SCAUIRIS  Hollar,  1841. 

Iwles  Moll.  OrOnl.,  p.  12.— O.  O.  Sabs.  Norv.,  pi.  23,  fig.  6, 1S7S. 
Bering  Sea  to  Sitka,  Alaska.    Clrcumboreal. 

LORA  mPRESSA  taiOi,  1169. 

Mem.  Soc.  Mai.  Belg.,  vol,  4,  p.  21.~-IiEChe,  Novala  ZemL  E^.,  Moll,  pi.  1, 

flg.  la 
Sea  Uorse  Islands,  Arctic  Ocean  to  Kodlak  Island,  Alaska.    Clrcumboreal. 

LORA  INEQUrrA  Didl.  lilt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  50.  p.  44,  pi,  16,  flg.  0. 
riOTer  Bay.  Bering  Strait,  to  Buca  de  Quadra.  Alaska. 

LORA  KTSKANA  Dall.  111*. 

Proc  U.  S.  Nat.  SIus..  vol.  56,  p.  47,  pi.  14,  flg.  3. 
Kyskft  Island,  Aleutians,  to  Puget  Sound. 

LOBA  QUADBA  Dmll.  1111. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  46,  pi.  15.  fig.  2. 
Unalaako,  Aleutian  Islands,  to  Puget  Sound. 

LORA  ALTH0IIPENBI3  Dall,  tilt. 

Proc.  U.  S.  Nut.  Mua.,  vol.  56,  p.  40,  pi.  16,  flg.  11. 
Oranlte  Cove,  Port  Althorp,  Alaska. 
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LOKA  PRIBILOVA  IML  IM*. 

Proc.  U.  S.  Nat  ftlas..  rol.  66,  p.  44,  pi.  16.  flc-  8. 

Cspe  Llsburne,  Arctic  Ocean,  to  Eatermi  Bay,  OKlUonila. 

LOKA  PnrSA  DdL  lilt, 

Pntc.  U.  S.  tint  Uua.,  vol.  66,  p.  40.  pi.  16^  fig.  T. 
Off  Point  IMnos  to  Son  Dl^o,  California. 

LORA  BABTLONU  DtO,  »n. 

I>r<>c.  Biol.  Snc.,  Wasb..  vol.  82,  p.  230. 
Off  Tlllamoolc,  Oreeon. 

LOBA  UAUKBLLBI  IMI  tni  Bartidi.  1»1*. 

Cunniln  Oeul.  Surv.  Mem.  No.  1143,  p.  10,  pi.  1,  flg,  5. 
Barkley  SouihI,  Vancouver  lalaniL 

LOHA  CRIPPII  DaH,  ItM.  (Fbta  I.  Is.  a.> 

NnuilliiB,  vol.  21,  p.  137. 
Cutulltm  IsliiDd,  CuUIumla,  to  Todos  Santos  Bay,  Lower  California. 

LORA  PLEUROTOHABIA  CHtbo^,  1UB. 

IVmKiii  Journ.  Nut.  lUxt.,  vol.  2,  p.  107,  pi.  1,  flg.  9. 

Nunlvak  Island,  Bering  Sea,  to  IMget  Sound.    Also  Atlantic. 

LOKA  BXABATA  IMIct,  ItU. 

iDilex  Moll.  OrOuL,  p.  12.— O.  O.  Sarb,  Moll.  Beg.  Arct  Norv..  pi.  16,  fig.  18, 

187& 
Arctic  Ocean  to  Monterey,  California  (5S1  fathoma).    CircomboreaL 

LORA  TABtnATA  Carpmtor.  IMI. 

Ann.  filuB.  lint.  Hist.,  ser.  3,  voL  15,  p.  29;  Proc  U.  S.  Kat  Mas.,  vol.  66, 

pi.  U.  fle-  1,  1019. 
Sitka,  Alaska,  to  Monterey,  California. 

LORA  RBGULUS  ItalL  IMI. 

I'rot.  (I.  S.  Nut.  MufL,  vol.  56,  p.  48,  pi.  15,  flg.  1. 
'    Off  I'otnt  Reye«,  California,  In  61  fathoms. 

LORA  HIONA  ItalL  t«». 

,     Pr<«.  U.  S.  Nut.  Mua.,  vol.  56,  p.  47.  pi.  14,  flg.  Z 
Boca  de  Quadra,  Alaska,  to  Point  Reyes,  California. 

LORA  nOICULA  CmM,  IS4t. 

Proc.  RoBtnn  Sue.  NaL  Hist.,  vol.  3,  p.  141;  Rep.  U.  S.  Bxpl.  Exp.  MolL, 

flg.  284,  1852. 
Aleutian  Islands  to  Belllngham  Bay. 

LORA  TBNUICOSTATA  M.  Bwi.  IWI. 

Norsbe  VId,  Selsk.  Forli.,  p.  259.— O.  O,  Sabs,  MolL  Reg.  Arct.  Norv.,  pi.  17, 

flg.  1.  187a 
St.  Lawrence  end  Nnnlvak  Islands,  Bering  Sea,  to  Safety  Cove,  Alaska. 

Also  Atlantic 

LORA  FIORA  DrnP.  1*11. 

Proc.  U.  S.  Nut.  Mus.,  vol.  56,  p.  302. 
Adakh  Island,  Aleutians,  to  Sitka,  Alaska. 
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LOBA  LOTTA  Dall.  Illf^ 

Proc.  U.  S.  Nut  Uua,  toI.  S6,  p.  47,  pi.  14,  Bg.  4. 

Queen  Charlotte  Islands,  British  Columbia,  to  San  Dleso,  California. 

LOU  SIZTA  D>IL  mil 

I'roc.  U.  S.  Nat.  Uus.,  voL  G6,  p.  49,  pi.  16,  flg.  12.' 
Off  San  DIega,  California,  in  838  to  822  fathoms. 

UHU  COLTOICA  IWI,  1111. 

Pnw.  U.  S.  Nat  Mu8^  toL  BO,  p.  60,  pL  16,  flg.  2. 
Tlllamfwfe  Bay,  Oreeon, 

LOKA  TBNUIBSDIA  Dall,  III*. 

I'roc  U.  S.  Nat,  Mus.,  vol.  S6,  p.  48,  pi.  15,  flg.  5.    - 
Cberooffskl  Harbor,  Unalaska,  In  109  fatboms. 

LOBA  CA8BNTINA  D^  1l». 

Vmc.  U.  S.  Nat.  Mus.,  toL  SO,  p.  302. 

Off  l^olnt  rinos,  Caltfurala,  In  871  fatboms. 

LOKA  GALGANA  Dall.  Itlt. 

I'nx.-.  U.  ii.  NuL  Uua,  rol.  56,  p.  803. 
Uouluska,  Aleutian  Islands,  In  831  tatboms. 

LORA  BABPA  IMO,  ISM. 

Proc.  U.  S.  NuL  Mns.,  vol.  7,  p.  523;  vol.  8.  pi.  4,  fl?.  2. 1880. 
Arctic  Ocean  to  Queen  Charlotte  Islands.    ClrcnmboreaL 

LOBA  ALBBECen  KnoM.  ItU. 

Arcli.  t  Nuturg,  vul.  51,  p.  276.  pi.  18,  Bgs.  8,  11. 
Plover  Bay,  Bering  Strait,  to  Port  Etches,  Alaska. 

LORA  KBAUBEI  Itall,  ISM. 

Proc  U.  S.  Nat  Mus.,  voL  9,  p.  801,  pi.  4,  fig.  4, 
Port  Etches,  Alaska. 

LORA  LOTKBNI  IMl,  1)11. 

Proc.  U.  S.  Nat  Mns..  voL  66.  p.  48.  pi.  16,  flg.  8. 
Port  Etches,  Alaska. 

LORA  LtmCKANA  Knw*.  ISM. 

Arch  f.  Naturg.  vol.  56.  p.  291,  pi.  IS,  flgs.  6,  16. 
St  LAwrence  Bay,  Bering  Strait 

LORA  tNCISULA  Vnrlll,  18*1. 

Cat  Mar.  Moll.  N.  Engl.,  p.  461,  pi.  43,  flg.  12 ;  pi.  S7,  flg.  14. 
St  Lawrence  Bay,  Bering  Strait  (Kranse).    Also  Atlantic 

LOBA  NOBIUS  Uallar.  1B41. 

Index  Mnll.  OrOnl.,  p.  12.— O.  O.  Sabs,  Moll.  Beg.  Arct.  Norv.,  pL  16.  flgs. 

19,  20,  1878. 
Arctic  Ocean   to  Bering  Sea,  off  Akutan  Pass,  in  60  fathoms.    Clrcnm- 

boreol  (Kranse). 

LOBA  MRSCHICHENSn  Xtmu^  IIM. 

Arch.  f.  Nsturg.,  vol.  61,  p.  276,  pi.  18,  figs.  2,  10. 
Uetcblgme  Bay,  Bering  Strait 
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LOBA  BICABINATA  Cnthooj,  tUl. 

Bustun  Joum.  Nut.  Hist.,  vol  2,  p.  104,  pi.  1,  fig.  11. 
Bering  Seu  near  St.  Lawrence  Island,  65  fBtboms  (AnrlTllllns).    Cli 
boreal. 

LOBA  BICABINATA  EXSERTA  Anrlrflllai.  lUI. 

Vegii  Exp.  Vet,  Arb.,  vol.  4,  p.  376. 
Arctic  Ocean,  north  of  Bering  Strait 

LOBA  HOBCHI  Lecbc,  1§78. 

K.  Sveiiak.  Vet.  Akad.  Handl-  vol,  JC,  p.  67,  pi.  1,  flfc  18. 
Kovala  ZeniUa,  Arctic  Oceon,  to  Bering  Strait 

LORA  ELEGAN8  Halkr.  IBU. 

Index  Mull.  Grunl.,  p.  13. 

BIEkIiiiI  iRlnrids  to  St.  Lawrence  Island.  Bering  Sea   (AurlvltlluR). 
cumboreul. 

LORA  NOVAIASEHLIENSIS  L«he,  ISII. 

K.  SvenBb.  Vet.  Akiul.  Handl.,  vol.  10.  p.  K(.  pi.  1,  flg,  15. 
Kara  Sea,  Arctic  Ocean  to  north  of  Bering  Strult. 

LOBA  WOODIANA  Hallir,  1B4I. 

Index  Moll,  Cruiil.,  p.  13. 

White  Isliind,  Arctic  Ocean  to  St.  Jjiwrence  Island,  Bering  Strnlt.     t'U 
boreal  (Aurlvllllus). 

LORA  HABPULABIA  Contkaar,  ISU. 

Bciston  Jimm.  NaL  Hist.,  vol.  2,  p.  106.  pi.  1.  flg.  10. 

Point  Belcher,  Arctic  Ocean,  to  Tuget  Sound.    Clrcumboreal. 

LORA  KAZANENSI8  DalU  ISIf. 

Proc.  U.  S.  Nut.  MiiB.,  vol.  M.  p.  45,  pi.  1.5.  tie.  3. 
Norton  Sound,  Alaska,  to  the  Aleutian  Islands. 

LORA  SURANA  DaH,  1SI9. 

Pntc.  U.  .S.  Nut.  Mus.,  vol.  56,  p.  4n.  pi.  14.  flg.  & 
Oft  I'oint  Sur  and  Point  PInos,  California. 

LOBA  HONTEREALIS  Dull,  ISIS. 

Proc.  U.  S.  Nat,  Mus.,  vol.  56,  p.  46,  pi.  15,  flg.  9. 
Monterey  Bay,  581  fathoms. 

LORA  DIEGENSIS  D>n,  III*. 

rnw.  U.  S.  Not.  Muf.,  vol.  SB,  p.  40,  pi.  10.  flff.  10. 

Off  La  Jolla,  Culirornla,  to  Cape  San  Quentin,  Lower  Callfoniln. 

LORA  AMATA  Dall,  ]*». 

Proc.  U.  S.  Nut.  Mns.,  vol.  .56.  p.  303. 

Oir  Belkofffikl,  Alaska,  iu  15  to  T5  fatboms. 


A-MOKTICAE  Anidd.  IMS. 

Pal.  San.  Peilro.  p.  210,  pi.  8,  Ar.  14t 
Santa  Monica,  Cullfomla.    Pleistocene. 

LOBA  TURBICULA  HonUfn.  1801. 

Test.  Brit.,  p.  202,  pi.  3,  flg.  17. 

Icy  Cape,  Arctic  Ocean,  to  Puget  Sound.    Clrcumboreal. 
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lARA  PAVU>VA  Dan,  Mlt. 

Proc.  U.  S.  Nut  Mns.,  vol.  66,  p.  43,  pi.  14,  flg.  il. 
Off  the  Prlbilof  IsluDds  In  987  taUioma. 

UORA  AUTAKBNSIS  Dall,  1911. 

Proc.  U.  S.  Nut.  Mus.,  vol.  56,  p.  43,  pi.  IS.  lie  7. 
Unlmak  Island  to  AUtak  Bay,  Kodlak,  Alasha. 

IX)RA  SOUDA  D>n,  ISSC 

Proc.  D.  S.  Not  MuB.,  vol.  9,  p.  301,  pi.  8,  flg.  4. 
Bering  Strait  to  Puget  Sonnd. 

LORA  RASSINA  D>0,  1911. 

Prnc.  U.  S.  Nat.  Uob.,  vol.  66,  p.  803. 
Off  Briatol  Bay,  Bering  Sea. 

LOBA  FOFOTIA  Dalt,  Itlt. 

Proe.  D.  S.  Not.  Mus.,  vol.  56,  p.  42,  pi.  14,  fift.  8.   . 

Bristol  Bay,  Bering  Sea,  and  south  to  Point  Plaos,  California,  tn  pro- 
gressively dee[»er  water. 

LOKA  RUGITLATA  BPITSBESGENSIS  FHel«.  18B«. 

N.  Atlantic  Exp.,  vol.  2,  p.  3.  pi.  7,  ^s.  3,  4. 

Plover  Bay  to  I'ort  Althorp,  Alaska.    ClrcumboreaL 

LOBA  TBKUIUBATA  Dall.  1ST1. 

Amer.  Joum.  Concb.,  vol.  7,  p.  98;  Proc.  U.  S,  Not.  Mas.,  vol.  50,  pi,  Vi, 

flg.  4. 
Point  Barrovr,  Arctic  Ocean,  to  the  Shuraagln  Islands,  Alaska. 

LOKA  TENUILIBATA  CTMATA  Dall,  1119. 

Proc.  U.  S.  Nat.  Mus.,  lol.  50,  p.  42.  pi.  10,  Bar.  4. 

Nunlvak  Island,  Bering  Sea,  to  the  Shnmaglna  , 

LOKA  BBALTI  Dall.  I9I». 

Proc.  U.  S.  Nat.  Bins.,  vol.  56,  p.  42,  pi.  16,  Bg.  8. 
Arctic  Ocean  north  of  Bering  Strait  (Capt.  Healy). 

LOBA  HUSDOCHUNA  Dall,  ISM. 

Proc.  U.  S.  Nat.  Mus.,  vol.  7,  p.  524,  pi.  2,  Hr.  8. 

Point  Borrow,  Arctic  Ocean,  to  the  Prlbilof  Islands,  Bering  Sea. 

LORA  CHIACHUNA  Dall.  191). 

Prnc  U.  S.  Nat  Mus..  vol.  B6,  p.  43,  pi.  14,  flg.  7. 

Arctic  Oceon  to  the  Clilachl  Islands  and  Port  Althorp,  Alaska. 

LOBA  HITBATA  Dall,  1919. 

I'roc,  U.  S.  Nat,  Mus.,  toI.  60,  p.  43,  pi.  16.  fin.  1. 
Bering  Strait  to  the  Sbumagln  Islands,  Alaska. 

LOKA  B08BA  H.  San.  IS4*. 

Loveu.  Ind  Moll,  Scand.,  p,  12. — Q.  O.  Saks  Moll.  Reg.  Arct.  Norv.,  pi.  23, 

tlB.  10. 
Simeonoff  Island,  Shumaglns,  to  San   Juan   Islands,   Washington.     Ctr- 

cuniboreal. 

LOKA  snCFLSZ  UMdindiir*,  1M9. 

Mai.  Ross.,  vol.  2,  p.  119:  Sib.  Ilelse,  pi.  12.  flgs.  15,  16,  185a 
Point  Barrow,  Arctic  Ocean,  to  the  Prlbilof  Islands  and  the  Okhotsk  Sea. 
167980— 21— Bull.  112 6 
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LOKA  AKCnCA  A.  Adau*.  IIU. 

I'roc  Zool.  Soc,  p.  121. 

Sliuuiagln  Islands  to  Cliirlkoff  lalond,  Alaska. 

LOBA  LAEVIGATA  Dd.  1IT1. 

Atii«r.  Juuni.  Cuui-h.,  vol.  7,  p.  9S,  pi.  16,  flg.  7. 

Kotz^bue  uod  Nurtuu  Souiids  and  south  to  Cbirlkotf  lalond,  Alaska- 

LOKA  V10LACEA  Hl^di  and  Aduu,  IMI. 

rroc.  Ituatuu  Kuc.,  Nut.  Ulnt.,  vol.  1,  p.  GO.— G.  O.  Saks,  UolL  Reg.  Arct 

Niirv.,  pi.  17.  Hbs.  2.  3.  1S78. 
Sea  llorxf  Ixlnttits.  Arctic  (Xvan,  to  Bniog  Strait  and  Sitka,  Alaska.    Fossil 

on  Gruvlna  Island.    Circnmboreal. 

LORA  NODULOSA  KnoH,  IIM. 

Aivh.  f.  Niitui-K.,  vol.  &1,  p.  2T7.  pi.  18,  flss.  4,  12. 

St.  Lawrence  Bay,  Bering  Strait,  to  tbe  Aleutians  and  Cook's  InleL 

eSiProt  U.  S.  Nat  Uns.,  vol.  0,  pL  4,  flt 
8,  1880. 
Bering  Strnlt  to  Puget  Sound. 

LORA  BECKII  HatUr,  lS4t. 

Iniles  Moll.  UrUiil,.  p.  14. 

BeniitrU  Uai'bor,  Arctic  coast,  and  eastward, 

LOBA  TBEVELUANA  Tnrl«n,  IU1. 

Ami.  Milt'.  Niit.  Hist.,  vol.  7,  p.  331.— O.  O.  Sabs,  Moll.  Beg.  Arct.  Norv., 
pi.  1C.  lis.  13,  1878. 
Arctic  Oceun  southward  to  Behm  Canal,  Alastfa.    Clrcuniboreal. 

LOBA  LAWBBNCIANA  DalU  191). 

l'r.«:.  U.  S.  Nat.  Rlus..  vol.  M.  p.  43,  pi.  13,  fis.  (J. 

rolut  UeicUer,  Arctic  Ocean,  to  I'rilillol!  Islands,  Bering  Sea. 

LORA  EXCURVATA  €uT«t(*r,  IRSS. 

I'roc.  Anid.  Nat.  Sci.  I'liila.,  p.  C3;  Proc.  U.  S,  Nat  Mus,,  vol.  50,  pi.  14, 

MR.  S.  1910. 
Bristol  Bay,  Bering  Sea,  to  Pu^et  Sound. 


Subfamily  Mangiliinae. 

Genoa  PLEUROTOMELLA  Verrill,  1873. 
3  Pledbotouella  s.  s. 


PLEUROTOMELLA  THALASSICA  Dmll,  Iff*. 

l'n«;.  U.  S.  Nat.  Mus.,  v.il.  50.  p.  51.  pi.  8.  flji.  4. 
Off  Tillnmook  Bay,  Oregon.  In  786  fathoms. 

PLEUROTOUELLA  BERHINEA  Dali.  »1). 

I'roc.  U.  S.  Nal.  Mus.,  vol.  50,  pi.  8,  flg.  6. 
OrrCutatlna  Island,  Culiforuia,  In  834  to  GOO  fathoms. 
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Genoa  GLYPHOSTOMA  Gibb,  1873. 

GLTPHOSTOHA  CONKADIANA  G*bb,  KM. 

I'al.  Oil..  v»l.  2,  p.  7.  i.l.  1,  Hg.  12. 
Saa  redro.    Also  I'telstocene. 

CZ-TPHOSTOHA  ADKIA  DfO.  ttll. 

I'Ttn;.  U,  S.  Kul.  Mus.,  vol.  56.  p.  52,  pi.  17,  Jig.  S. 

San  I'edni,  Culifurnlu,  to  Suntu  Uuria  Buy,  Lower  Galiromla. 

GI.TPHOSTOHA  CTHODOCB  IML  l»*. 

I'nic.  U.  S.  Nat.  KIuh.,  vol.  50.  p.  34,  pi.  IT,  fig.  6. 
Klonterey  to  Sunta  Bariiuru,  Callfoniiu. 

Genus  PHILBEBTIA  HonteroBato,  1884. 

PHIUERTIA  CANPIELDI  Ddl.  ItTI. 

AiiH-r.  Jnurn.  Oiiich.,  vdI,  7,  p.  101.  pi,  15,  flc,  0. 
CreM«Dt  City  to  Laguna  Beach,  CuNFonila. 

PHILBSKTIA  AFFINI8  DdU  KTI. 

aiiK-r.  Jourii.  Cuiic-li.,  voL  T,  p.  102;  Proc.  Cat.  Acnd.  Sd.,  vol.  5,  pi.  2.  flfi.  7, 

1873. 
Sun  Mtfmel  Island,  Long  Bench,  and  Laguna  Beacb,  California.    Cape  Snn 

Lucas? 

pmLBERTIA  RAVA  Himb,  IMI. 

I'rof.  Zi«.l.  Soc.,  |i  3!);  Voy.  Bvlphtir.  Zool.,  pi.  5,  flg.  18, 1844. 
Laguna  Beach,  Callfumlu,  to  (iulf  of  California. 

FHILBERTIA  CRY8TALLI!fA  Gabb.  IBCS.  (PlaU  (.  0*.  <.) 

Vt<k.  ChI.  Ai-iKl.  S.I.,  viil.  3.  p.  184 
Off  Ciitiillna  Island.  In  M  fniliouis. 

PHILBEBTIA  BBSIONE  D^,  »t). 

I'nx-.  ir.  .S.  Nut.  Mus.,  vol.  3(1,  p.  5-(. 
I'oint  r[niiB  to  Point  I»ma,  California. 

?  PHILBEBTIA  CA8TIAKIBA  IMt.  111). 

Pnic.  V,.  .S.  Nut.  Mils,,  vol.  .-«,  p.  15,  pi.  2,  flg.  1. 
Off  Cuiie  Ran  ftlnrllD,  Callfomla. 

T  PHILBERTtA  LOUISA  Datl.  IS19. 

I'l-oc.  U.  .s.  Niii.  .MUS.J  V..I.  .-1(1,  p.  7.J,  pi.  24.  flg.  S. 
Orr  Sun  Luis  Ohlspo,  Ciillfurnlu. 

PHILBEBTIA  CAPAKIOLA  Dall,  1«IS. 

Proc.  U.  S.  Nat.  .Mus.,  v..|.  56,  p.  304. 
Off  Sun  Dlegu,  CallforDla. 

GenoB  MANGILIA  Risao,  1826. 

MANGILIA  ANGULATA  Carpoittr.  ISU. 

AuTi.  Mae.  Nut.  Hist.,  eer.  3,  vol.  15,  p.  3&4. — Arnold,  Pal.  San  Pedro,  pi.  7, 

fig.  9,  1903. 
Pnget  Sound  to  the  Gulf  of  California. 
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c.  n.  S.  Nat.  Uns.,  voL  9.  pL  3,  Af.  6. 

issa 

Cape  Subloe,  Arctic  Ocean,  to  Fnca  Strait. 

HAMGILIA  CETOLACA  Dall.  UM. 

Bull.  KIus.  Cuiiip.  7mi>\.,  vol.  49,  p.  286;  Pal.  San  Pedro,  pL  9,  fls-  T,  1903. 
Lower  California  to  Sallna  Cruz,  Mexico.    Pleistocene  of  Son  Pedru  anil 
Santa  Monica,  California. 

IfAMGILtA  CARLOTTAB  DttU.  1*1*. 

I'nK.  U.  S.  Kat.  Jllus.,  vol.  66.  p.  65,  pi.  21,  flgs.  9, 12. 

OR  Queen  Charlotte  Islands,  British  Columbia,  In  876  fatbonis. 

lUNGILIA  NUNIVAKEN8IS  DalL  1*U. 

1T.)C.  U.  S.  Nut.  Sins.,  vol.  66,  p.  65,  pi.  1,  fig.  2. 
Nunlvuk  Inland,  Bering  Sea. 

HANGIUA  ERI0PI8  Dall,  1ll>. 

I'roc.  U.  S.  Nat.  llus.,  voL  SC  p.  67,  pL  23,  fig.  1. 
Forrester  Island,  Alaska,  and  the  Queen  Charlotte  Islands. 

HANGIUA  OLDROTDI  Anuld.  KM. 

I'ul.  San  I'edro,  p.  213,  pi.  6,  fig.  Ift 
Pleistocene,  Bon  Pedro,  California. 

HAHGILIA  CONBTKICTA  Gabb,  IStS. 

Proe.  Col.  Acad.  Scl.,  vol.  8,  p.  84. 
Catalina  Island,  80  fathoms. 

HANGILIA  GBANinCA  DaD,  1*11. 

Ptw.  U.  8.  Nut.  Wus.,  voL  66,  p.  67. 
Gruntte  Cove,  Port  Altborp.  Alaska. 

HANGIUA  ALTBORFI  Dan,  »l». 

I'nic.  U.  S.  Nut  Mus.,  vol.  56,  p.  68,  pi.  19,  fig.  0. 
Grunlte  Cove,  Port  Althorp,  Alaska. 

HANGIUA  SCULPTUBATA  Dall,  1U(. 

Proc.  U.  S.  Nat.  Mus.,  vol.  0,  299.  pi.  4,  flg.  7. 
CLIuchl  Islands  to  Port  Etchvs,  Alaska. 

HANGIUA  aOOVEBl  Arnold.  1*01. 

Pal.  Spn  Pedro,  p.  212,  pi.  9,  fig.  6. 

San  Pedro  to  San  Diego,  California.    Pleistocene. 

HANGIUA  BETA  Dall.  1)». 

I'roc.  U.  S.  Nat.  Mus.,  voL  56,  p.  64.  pi.  22,  fig.  4. 
Point  Ano  Kaevo  to  San  Diego,  California. 

HANGIUA  ERIPHTLB  Dall,  l«t*. 

I'roc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  69. 

Off  Esteros  Bay,  California,  to  Coronado  Islanda 

HANGIUA  CESTA  Dall.  1111. 

I'roc.  U.  S.  Nul.  Mus.,  vol.  BO,  p.  71,  pi.  21,  flg.  7. 
"California"   (Mrs.  Blood). 
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NORTHWEST  COAST  UABINE  SHELLBEABIHG   UOLLUSKS.         S. 
■UNGILU  BVADNB  DdL  ItU. 

Proc  U.  S.  Nat  Uus.,  vol.  S6,  p.  69,  pL  23,  flg.  2. 
Off  Santa  Bosa  Island,  California,  in  S3  futlioma 

MAMGILU  PULCHBIOB  Dall.  Itll. 

Cpr.  1863,  Ann.  Uag.  Nat.  Htet,  ser.  8,  vol  IS.  p.  89*  (preoccupied). 
Monterey,  Calif omia,  to  Magdalen  a  Bay,  Lower  California. 

lUNCILIA  OENOA  DaD,  IIU. 

Proc.  U.  S.  Nat.  Mus.,  voL  56,  p.  G6,  pL  8,  &£.  6. 
San  Pedro  to  San  Diego,  California. 

KANGILIA  PAINEI  Arnold,  1*81. 

PaL  San  Pedro,  p.  214,  pL  8,  fig.  1. 

San  Pedro  to  San  Diego,  California.    Pleistocene. 

HAMGIUA  PHIU>DICK  Dmil,  »U. 

Pruc.  D.  S.  Nat.  Mub.,  vol.  00.  p.  66,  pi.  22,  fig.  7. 
Point  Ano  Nuevo,  California,  to  Coronudo  Islands. 

lUNGILlA  FBRAITBNUATA  Dsll,  UK. 

Nautilus,  Tul.  IS,  p.  123;  Proc.  U.  S.  Nut.  Mus.,  vol.  50,  pi.  20.  flg.  II,  lUIU. 
Monterey  Bay,  California. 

UHGIUA  ALESIDOTA  DalL.  1»1>. 

Proc.  U.  8.  Kat.  Mus.,  vol.  56,  p.  3M. 
Catallna  Island,  California. 

BeoUon  KHSIZIELLA  Sail,  1916. 

lUMGILIA  ABTEAGA  D>n  and  BartMh.  1>1«. 

Canada  GeoL  Survey  Mem.,  No.  1143,  p.  11,  pL  11,  flg.  4. ' 
Vancouver  Island  to  San  Diego,  California. 

■UMGIUA  ABTBAGA  KOFSBI  DaK,  »ll. 

Proc.  D.  8.  Nat  Mua,  vol  56,  p.  64,  pL  22,  flg.  5. 
Monterey  to  Cape  San  Lucas. 

HANGIUA  NEWCOHBEI  Itall,  lilt. 

Proc.  U.  S.  Kat.  Mus.,  vol.  56,  p.  71,  pi.  21,  flg.  4. 
Vancouver  Island  to  Drake's  Bay,  California. 

UNGIUA  HECETAE  Dall  and  Bartadh  1918. 

Canada  Geol.  Survey,  Mem.  No.  1143,  p.  10,  pi.  1,  flg.  0. 
Vancouver  Island  to  San  Diego.  California. 

MANGIUA  HEBE  DalL.  !*». 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  63,  pi.  20,  fig.  10. 
San  Diego,  California. 

KANGILIA  TEBSA  Dall,  llll. 

Proc  U.  S.  Nat  Mua.,  vol.  66,  p.  805. 
San  Diego,  CalUomla. 

Station  OLATHKOMANQHU  MonteroMto,  1884. 

■USGILIA  mTEBURATA  BUam.  ISTl. 

Proc.  Cal.  Acad.  Scl..  vol.  4,  p.  226.  pi.  1,  flg.  10. 
Monterey  to  Catallna  Island,  California. 
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HANGIUA  KHTSSA  D4  ■>!•• 

I'ruc.  U.  S.  Nat.  Uus.,  vol.  56,  p.  82,  pL  21,  flg.  3. 
Near  San  Diego,  Calirornln. 

HANOILIA  DTTEBFOSSA  CupcaUr.  lUI. 

Ann.  Mug.  Nat.  Hist.,  wr.  8,  vol.  14.  p.  80. 

Vancouver  letand,  British  Guluuibla,  tu  Catallnn  Island,  CalUomla. 

lUNGILIA  INTEBP08SA  PEDBOaMA  Arnold,  UM. 

I'al.  Sen  I'edru.  p.  213,  pi.  6,  flj;.  2. 
San  Pedro,  California.    Pleistocene. 

KANIilLlA  UNEOLATA  Smto.  1S4I. 

Cuuc-b.  louii.,  I'leuroloma,  Ut,'.  337. 

Cutalliia  iBlaud,  Cullfuiiiia  (Braunan),  to  Pannina  and  the  QalaiHgos  1»- 
lanils. 

HANCILIA  CKEBRICOSTATA  CarpcnMr.  IIU. 

Ann.  Majj.  Nat.  Hist.,  ser.  8.  vol.  14,  p.  SO. 
Forrester  Island,  Alueku,  to  Monterey,  Cullfoniia. 

HANGIUA  LBVIDENSI3  Cuvmitcr.  1S«S. 

I'roc.  At-ad.  Nut.  SkL  I'Mlu.,  p.  03;  Troc.  U.  S.  Nat  Mua.,  vol.  M,  pi.  21, 

flB.  1,  1019. 
Bering  Strait  to  Uonterey,  California. 

Genoa  CYTHARGLLA  Honterosato,  1675. 

Section  CTTHAXZLLA  •.  ■. 

CTTHARELLA  HEXAGONA  Cabb.  ISM. 

I'roi-.  Cul.  Ac-uil.  IJd.,  vol.  3,  p.  1S5. 
Vouterey  to  Sun  Diego,  California. 

CTTHAASLLA  BKANNBRI  AnwM,  1*M. 

I'nL  Kan  I'edru,  p.  211,  pi.  9,  ttg.  10. 

San  I'edro  to  Suu  Ulegu,  I'lebstoc-ene.    Panama,  RecenL 

CTTHARELLA  ACULEA  Itell,  lit*. 

Proc.  V.  S.  Nat.  llus„  vol.  56.  p.  74. 

San  Diego,  Calirornln,  to  Cape  San  Lucas. 

CVTBAKKLLA  HIPPOLITA  Dall.  1911. 

Proc.  U.  8.  Nat.  Mus.,  vol.  5C.  p.  70,  pi.  22,  flgs.  6,  8. 
San  Diego  to  Lower  California. 

CTTHARELLA  VtCTORIANA  Dall.  tllT. 

But).  Nat  Hist.  Soc.  Brit.  Col.,  No.  2,  p.  13,  pi  1,  fig.  0. 
Victoria,  Vancouver  Island. 

CTTHARELLA  AHATOLA  D4  IMI- 

Prac.  U.  S.  Nat.  llus^  vol.  66,  p.  7S,  pi.  21,  Qg.  2. 
San  Diego,  California. 

CTTHABBLLA  MERITA  Hlnai.  IMl. 

I'roc.  Kool.  Soc..  p.  42;  Voy.  Sulphur,  Moll.,  pi.  0,  flg.  20,  ISM. 
Montere;,  (California,  to  Qulf  of  Nicoja,  Central  AtneHea. 
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NOBTHWEST  COAST  MAKIITB  SHRT.I.BRARISG  UOLLUSKS. 
Subgenus  Aoathotoiu  Gosemana,  I188&. 

XGATHOTOMA  DENSILINBATA  Dd],  Itll. 

Alatieitia  atriota  In  Pal.  Sao  Pedro;  not  of  C.  B.  Adams. 
San  Pedro,  California,  to  Gulf  of  California. 

AGATHOTOMA  FDSCtHfOTATA  Cnwmtn.  tSM. 

Ann.  Slafc.  Nat,  Hist.,  ser.  3,  vol.  14,  p.  40. 
Lagana  Beach,  California,  to  Oulf  of  California. 

AGATBOTOMA  JANKA  Dall,  Ult. 

Proc.  U.  S.  NaL  Mua,,  vol.  56,  p.  75,  pi.  21,  fig.  10. 

San  Dtego,  California,  to  Scanimon  Lagoon,  Lower  California. 

AUTHOTOHA  POHABA  Dd.  1*1*. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56.  p.  305. 
Sua  Pedro,  California  <Lowe). 

Genus  DAPBNELLA  Hinds.  1844. 

DAPHNELLA  CLATHRATA  Cabb.  ISU. 

Proc.  CaL  Acad.  Sci.,  vol.  3.  p.  185, 

San  Ulgnel  Island  to  San  Diego  and  Cortes  Bank.  California. 

TDAPHNSLLA  FUSCOUGATA  fMO.  IITl. 

Amer.  Jonm.  Conch.,  vol,  7,  p.  100. — ^Trton,  Man.,  vol.  6,  pi.  34,  fig.  05. 
Monterey  to  San  Diego,  Coltfomla. 

Genus  TARAMIS  Jeffreys,  1870. 

TAKANIS  BTBONGI  Arnold,  IJOt. 

Pal.  San  Pedro,  p.  215,  pi.  9,  fig.  7. 

Forrester   Inlond,   Alaska,    to    San    Diego.   California.     Pleistocene,    i 
Pedro,  California. 


Family  CANCELLARUDAE. 

Geniu  CANCELLABIA  Lamarck,  1799. 

Subgenaa  Fbooabbu  Dall,  1918. 

PSOGABBIA  COOPEBI  OtM.  lUS.  (Plata  S.  In.  t,  4.) 

Proc.  CaL  Acad.  Sci.,  vol,  3,  p.  186,— Tbton,  Man,  vol.  7,  pL  4,  fig.  66,  1885, 
Monterey,  Calltomla,  to  the  Coronado  Islands. 

PSOCABBIA  10  Dan,  18M, 

Proc  U.  S,  Nat.  Mus.,  vol.  18,  p.  14;  Bull.  Mus.  Comp.  Zool.,  vol.  43.  No.  6. 

pl.  1,  fig,  2 
San  Diego,  California  (600  fathoms)  to  Gulf  of  Panama  (322  fathoms). 

PBOCABBIA  COBBICULA  Dall.  IHt. 

Bull.  Mus.  (Jomp.  Zool.  vol.  43,  No.  6,  p.  294,  pl,  1,  fig.  4. 
Santa  Barbara  Islands  to  Coronado  Islands. 
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lection  CKAWTOBDnrA  Ball,  1919. 
PROGABBIA  CRAWFOKOtANA  DtB,  ISIl. 

Proc.  U.  S.  Nat.  Mus.,  vol.  14,  p.  182,  pL  6,  fig.  1. 
Bodega  Bay,  to  Sbd  Diego,  California. 

Subgenus  Sveltu  Jonsseanme,  I8SS. 

DVBLTIA  HODESTA  Cupmtw,  IMS. 

Ana.  Uug.  Nat  Hkt.,  s«r.  3,  vol.  IG,  p.  32. 

AleutluQ  Islands,  Alaska,  to  Neuh  Bar  and  Puget  Sound. 

SVELTIA  lINALAsnKENStS  Ball.  UU. 

Proc.  Cul.  Acad.  Scl.,  vol.  5,  p.  58.  pi.  2,  Bg.  1. 
Unalasku,  Aluska,  tu  Cape  Blanco,  Oregon. 

8VBLTIA  CDtCUHCINCTA  DaD.  IBTt. 

IToc.  Cal.  Auud.  Scl..  vol.  5,  p.  59,  pi.  2,  flg.  2. 
Uualasku,  to  Port  Etches,  Alaska. 

Genns  ADHETE  Kroyer.  1842. 

ADMETTB  UIDBBNBOBFFIANA  IWI,  1»M. 

Proc.  U.  S-  Kut.  Mus.,  vol.  7,  p.  524 ;  voL  24,  pi.  38,  fig.  6,  1902. 
Arctic  coast  of  Alaska  to  Bristol  Bay,  Bering  See, 

ADHETE  BEGINA  Ddl.  I»IL 

Kuutllua,  vol.  23,  No.  2,  p.  19. 
Arctic  Sea  to  Pribllof  Island. 

ADHETE  KHTS8A  Dmil.  ISIS. 

PriK-.  U.  S.  Nat.  Mus.,  vol.  56.  No.  2295,  p.  306. 

Santa  Itosa  Island,  California,  to  South  Coronado  Island.    Also  Pleistocene^ 

ADHETE  MTCBOSOHA  DiOl,  IIM. 

Bull.  Mus.,  Comp.  Zool.,  vol.  43,  p.  290.  pi.  11.  Dg.  10. 

North  Coronndi)  Island  (656  factioins)  to  Acapulco.  Mexico  (660  fathoms). 

ADBIETB  COUTHOUTI  Jv.  I8». 

Cut.  Coll.,  p.  77 ;  Boston  Jonm.  Nat.  Hist,  vol.  2,  pi.  i 
Arctic  Sea  to  San  Diego,  California.    CircumboreaL 

ADHETE  COUTHOUTI  LABVIOB  Lcdw.  1IT>. 

K.  Svensh.  VeL  Akud,  Handl.,  vol.  16,  p.  4a 
Arctic  Ocean  to  Sea  Lion  Rock,  Washington. 

ADHETE  COUTHOUTI  CRACIUOR  Cmrpoiter,  IBU. 

Gabd,  Pal.  Cul.,  vol.  2.  p.  50. 

With  the  type.    .\lso  Pleistocene,  San  Pedro,  California. 

ADHBTB  CALIPOBNICA  D«U,  UM. 

Bull.  Mus.  Comp.  Zool.,  vol.  43,  No.  6,  p.  206,  pi.  4,  fig.  4. 
Tillamook,  Oregon,  to  Gulf  of  California,  In  deep  water. 

ADMETB  WOODWORTHI  Dal),  IMI. 

Nautilus,  vol.  18,  No.  11.  p.  123. 
Monterey  to  the  Santa  Barbara  Islnnds. 
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Superfamiiy  RHACHIGLOSSA. 

(FISSIPEDIA.) 

Family  OUVIDAE, 

Genus  OLIVELLA  Swainson,  1S40. 

OLITELLA  BtPUCATA  Sowtrbr.  t*U. 

Tankenille  Cnt,  App.,  p.  33.— Teton,  Man.,  vol,  6,  pi.  84,  flg.  68. 
VaDCoaver  Island  to  Magdalena  Bufi  Lower  California. 

OUTXLLA  BIFLICATA  LAPILLDB  Vanatta,  UlS. 

NauttTus.  vol.  29,  p.  Tl. — Sowebbt,  Tbna.,  vol.  4,  pi.  18,  flg.  290. 
San  Pedro,  California. 

OLIVELLA  BOXnCA  Carpantar,  18M.  (PUU  IC,  •■■  L.> 

Suppl.  Itep.  Brit  Assoc.,  p.  631. 

Kodlak  Island,  Alaska,  to  Cape  San  Lucas. 

OLIVSLLA  PEDBOANA  Cnrad,  lUE. 

1*81  Iflc  R.  R.  R«pt8„  vol.  S,  pL  6,  fig.  51. — Tkyor,  Man.,  vol.  6,  pL  14,  Bg.  62. 
Puget  Sound  to  Cape  San  Lucas. 

OLIVELLA  FOBTEU  IMU  Itlt. 

Niuirilua,  vol.  23.  No.  12,  p.  183. 

RedoDdo,  Cullfornia,  to  Magdalena  Bay,  Lower  Gallfomla. 

(SOLIDIPEDIA.) 

Family  MARGINELUDAE. 

Genua  MARGINELLA  Lamarck.  1799. 

lUKGINELLA  JBWIfiTU  CarpaBtot,  1SST. 

Proc.  Zool.  Soc.,  p.  207.— Tkyon,  Man.,  vol.  B,  pi.  12,  flg.  57. 
Monterey  to  Lower  California. 

HABGINELLA  SCBTSICONA  Carpmtar.  ISfS. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  15,  p.  307.— Teton,  Man.,  vol.  6,  pL  12. 

flg.  55. 
Monterey  to  San  Diego,  Gallfomla. 

IUKaiNBLl.A  RBGULABIS  Cupoitar.  lUS. 

Ann.  Mag.  Nat.  HlsL,  ser.  3,  vol.  IB,  p.  868.— Tbyon,  Man.,  vol.  B,  pi.  12, 

flg.  56. 
Monterey  to  Gulf  of  Gallfomla. 

Subgenus  Htauna  Schumacher,  1817. 

HTAUNA  CAUFORNICA  Tamlln.  »11. 

Nautilus,  vol.  2»,  p.  138.— Arnold,  Pal.  San  Pedro,  pi.  4,  fig.  a. 
San  Pedro,  Gallfomla,  to  Puerto  I-Ibertad,  Mexko. 
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HTALINA  HTBHBCOfiN  DsH.  Itlf. 

Pruc.  U.  S.  Kut.  UuK.,  vuL  S6,  p.  308. 
San  Diego,  Culifornla. 

Geniu  CTSTISCUS  StimpBon,  1865. 

CTBTISCD8  POUTDLUS  (Cooper  MS.)   DalU  111*. 

fruc  V.  S.  NuL  MuH.,  vol.  S6,  p.  307. 

Santa  Burbara,  California,  to  Cape  Son  Lucas. 

CTsnscDa  ukob  c  b.  Adaa*.  ua. 

Piuiaiiia  iiliulls,  p.  2&4.— TuvoN,  Man.,  vol.  5,  pL  12,  fig-  08. 
San  tedro,  California,  to  Panama. 

Goias  MEROVIA  Doll,  1920. 


Jouro.  de  Cont-iiyl.,  voL  13,  p.  14a— Tryoh,  Man.,  vol  S,  pL  13,  flc  S 
Peril  Stnit,  Alaslca,  to  MoHitlan,  Mexico. 


Family  VOLXmDAB. 
Genns  FULGORARIA  Schumwher,  1817. 

Subgenus  Borkouelok  Dull,  1B18. 

BOBBOHBLON  BTBABNSn  DaU,  ISTl  . 

Proc.  CaL  Acad.  Scl.,  vul.  4,  p.  270,  pL  1,  flg.  L 
Pribllof,  AlentloD,  and  Shutnagln  Islands,  Alaska. 

Goias  PHENACOPTTGHA  Doll.  1918. 

PHENACOFTTGHA  COBTBZI  IML  !•*•. 

Bull.  Mui4.  Couip.  ZooL,  vul.  43,  No.  6,  p.  292. 

Gortei  Bank  and  off  San  Dl^o,  Califonila,  in  deep  water. 

Family  MTTRIDAE. 

GcnoB  STRIGATELLA  SwainsoD,  1340. 

Subgenus  ATuiirntA  DaU,  1918. 

ATBHOTBA  IDAB  IMrltl.  UK. 

Tlie  Concliuloglst,  vol,  2.  p.  140,  pi,  1,  tig.  8. 
Farallones  Islands  to  Cortez  Bank,  Cailfoinla. 


mAB  HONTBBBTBNSIS  Bcnr,  ItM. 

Froc.  blaL  Soc.  London,  vul.  14,  p.  31,  Hgs.  1-4. 
Monterey  to  San  Diego.  California. 

ATBIKITBA  CATAUNAB  D^  lllf. 

Proc.  U.  S.  Not.  Mus.,  vol.  B6,  No.  2295,  p.  308. 
Crescent  City  to  Son  Diego,  California. 

ATKIUITRA  DIBGENSIS  Dttt.  lilt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  ."56,  No.  2295,  p.  300. 
Catallna  Island  to  San  Diego,  California. 
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AmmTEAt  LOWBI  ItalL  »H.  (PUU  IS,  !«.  4.) 

VrDC  Blul.  Soc.  WusU.,  vol.  16.  p.  173. 
Off  Avalon,  CatnUiui  Island,  California. 

Gcniu  MITRA  Lamwck,  1799. 

SecUoB  TEALA  H.  and  A.  Adami,  1853. 

UTRA  SOUTABIA  C.  B.  Adaa*.  lUt. 

l-uiiiiuiu  Sliellx,  p.  44 ;  I'ruc  U.  S.  Nat  Mus.,  voL  13,  pL  15,  flg.  14,  ISOO. 
I'uliit  Luiiiu,  Callfonilu,  t*i  Funuma. 

IDTKA  OBCUm  Dan,  1«*. 

KuutllUK,  vol.  ^,  No.  3,  p.  108. 
Lu  Julta,  Calllonila. 

Geniu  VOLUTOMITRA  Gray,  1857. 

VOLirrOMrrRA  ALASKANA  Ddl,  ll«.  <PlaM  11.  B(.  I.) 

NniiUlUK,  vul.  15,  p.  1U3:  Suiitlisoninn  Kfisc:  Coll.,  vol.  48,  p.  142.  lUUT. 
PrlbUuf  Islands  and  Boutliwurd.    UfC  Siiu  Dte;^,  California,  in  S22  fathoms. 

7  Gcnns  MITROMORPHA  A.  Adamg,  1865. 

KmOMORPRA  PILOSA  Catpcntcr.  IMi. 

Ann.  Mag.  Not.  llUt,  mtr.  3,  vol.  15,  p.  1S2;  Proc  V.  S.  Nat  Mas.,  toL  IS, 

pi.  19,  Ug.  1,  1SU2. 
Montere;,  Callfomta,  to  Gnlf  of  California. 

UTBOHOBPBA  ASPERA  CarpanUr,  Itii. 

Journ.  tie  Cunoliyl.,  vol.  12,  p.  l-KJ.— Tbtob,  Man.,  toL  0,  pi.  25,  fig.  61. 
Monterey  to  Suu  I'edru,  California. 

mrSOHORPHA  CRACILIOB  HmpUII,  IIW. 

Tkvor.  Man.  OhhIi.  vol.  li,  ji.  317.  j.l,  25,  tig.  62. 
Forrester  laland,  Alaslia,  to  San  Diego,  California. 

MmOMOBPHA  GBACIUOB  INTEBHEDIA  Anold,  ItM. 

I'ul.  San  Pedro,  p.  223,  pi.  4,  Hg.  10. 

Santa  Itosa  Is1iin<l.    Also  ritoceue  of  San  Pedro  and  Plelatocene  of  Santa 
Barbara,  CaiUomla. 


Family  FASCIOLARIIDAE. 
Genns  PTTCHATRACTUS  Stimpson,  1871. 

nrCHATBACniS  OCCIDBNTALIS  StMnu,  IBTl.  (Plat*  1.  •■.  «.) 

CmdcIi.  Aleuioninda.  No.  7,  p.  1 :  Froc.  Cal.  Acad,  Sol.,  vol.  5,  p.  70,  1873. 
Bering  Island,  Bering  Sea,  and  eastward  to  tbe  Sbumagln  Islands,  Alaska. 

PTTCHATBACTUB  CALIFORNICII8  Dali.  IIIR. 

Ball  Mus.  Oonip.  Zool.,  vol.  48,  p.  299. 

Montere;  Bay,  and  near  San  Diego,  California,  In  S22  fathoms. 
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Genns  Fl  JINUS  BafinewiiM.  1815. 
SMtlaK  HEIUEtHIA  enliftii,  IMM. 

nrSINUS  TBASKI  DtO,  1111. 

Nauttlua.  vol.  29,  No.  6,  p.  M. — Abnou>,  Pal.  San  Pedro,  pi.  4,  flg.  7, 1003. 
San  Pedro  to  San  Diego,  Gallforata. 

FUSINU8  BASBABSySIS  Tnuk,  lUI. 

Proc.  Ciil.  Acad.  Set.,  vol.  1,  p.  42. — ABnout.  PaL  San  Pedro,  pL  4,  flg.  15. 
Hecets  Baok,  OrcEon,  to  Sao  Diego,  California. 

PUSimiS  HONKSAB  DalU  l*l(. 

Naiitllos,  Tol.  29.  No.  0,  p.  55. 

Banks  Island,  British  Columbia,  to  Peqnena  Bay,  Lower  California. 

PDSINUS  KOBBLTI  DaU,  ISTT. 

Proc.  Cal.  Acad.  Sci.,  vol.  7,  p.  64;  Proe.  n.  8.  Nnt.  Mas.,  vol.  14,  pi,  6,  Bg. 

4, 189L 
Monterey  to  Catalina  Island,  California. 

Section  Fusnnrs  1.  (. 

FUSmUB  LVTEOPICTUB  IMI,  ItTT. 

Proc.  CaL  Acad.  Sd.,  vol.  7,  p.  8;  Proc  U.  S.  Nat  Mas.,  voL  15,  pi.  20,  Hg. 

1,1892. 
Monterey  to  Quit  of  Oalifomla. 

FusiTnis  Dmnnrms  dbd,  inc. 
Naatllus,  vol.  20.  No.  5,  p.  66. 
San  Pedro,  Califomla. 

Seotion  HAKFOEDIA  Dail,  1920. 

FUSINUS  HABFOBUn  SUwiu.  1«T1. 

Conrh.  Memoranda,  No.  7,  p.  1 ;  Proc.  U.  S.  Nat  Mas.,  voL  14,  pL  6,  flg.  6. 

1801. 
Coast  of  Mendocino  Connty,  Oailfomla. 

Snbgenus  RopEKiA  Dall,  1898. 

BOPERIA  BOPBBI  Ddl.  IIM. 

Nautilus,  VOL  12,  No.  1,  p.  4;  Proc.  U.  S.  Nat  Una.,  toL  24,  pL  84,  fls-  8, 

1002. 
San  Pedro,  California,  En  deep  water. 

Subgenus  Aptyxis  Troactel,  1868. 

APTTXIS  TATLOBIANUS  K«n«,  IMS. 

Conch.  Icon.,  Fmub,  flc.  85. 

San  Pedro?  (Baldrldge).    Cape  San  Lucas  to  Panaoia. 


Genus  METZGERIA  Nonnaii,  1879. 


imZCBRIA  CAUPOBNICA  Ddl,  IHI. 

Nautilus,  vol.  17,  No,  5,  p.  61. 

Off  Avalon,  Cntnlloa  Island,  California. 
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Family  CHEYSODOMIDAE. 
Geniu  KELLETTIA  Bayle,  1884. 

S8LLETTIA  KELLBTTD  PwbM.  IIH. 

Proc  Zool.  Soc,  p.  2T4,  pi.  9,  Ss.  10. 

Santa  Barbara,  California,  to  San  Quentln  Bey,  Lower  CaUfomla.    Alao 
Japan. 

Genoa  MACRON  H.  and  A.  Adams,  1833. 

MACRON  ASTBIOFS  XBLLBTTII  A.  Aduu.  Ittl. 

Proc.  Zool.  Soc.,  p.  186.— Tbyow,  Man,,  pi.  82,  flg.  477. 

Catallna  Island?  (Cooper).    Lower  Calirornla  and  the  Oulf  of  California. 

MACBON  UVIDUS  A.  Adau,  lSi4. 

Proc.  Zool.  Soc.,  p.  186.— Tfiion,  Man.,  pi.  82,  Og.  478. 

FaralloQes  Islands,  CaUfomla,  to  San  Bartolonie  Bay,  Lower  California. 

Genus  PYRULOFUSUS  MSrch,  1869. 

rTBIJI.OFC8IJB  DBPOBinS  Bmt^  IHT. 

Couch.  Icon.,  Fu»u*,  flg.  45. 

Arctic  Ocean  aod  south  to  the  Shumagln  Islands,  Alaska.    CIrcumboreal. 

mtiLortJSUS  haspa  lank.  im.  (Fiat*  ?.> 

Novit  Conch.,  Uoll.  Marina,  p.  S,  pi.  1.  flgs.  S,  4. 
Prlbllof  Islands  to  the  Aleutians  and  eastward  to  Kodlnk  Island,  Alaska. 

PTBULOFCaUS  HABTA  DBXIUS  Ddl,  UH. 

Smithsonian  Misc.  Coll.,  vol.  SO,  p.  164. 
Petrel  Bank,  Berloe  Sea,  In  54  fathoms. 

Genua  VOLtlTOPSIUS  Hfircli,  1857. 

TOLUTOPSIDS  FRAQtUS  ttaU,  IMU 

Proc.  U.  8.  Kat.  Mus.,  vol.  14,  p.  187;  vol.  17,  pi.  28,  flg.  4, 1894. 
Bering  Sea,  15  to  121  fathoms. 

TOLUTOPSIUS  KELONIS  Itall,  IHl. 

Proc.  U.  S.  Nut.  6Iu8.,  VOL  14,  p.  187  \  vol.  17,  pi.  28,  figs.  2,  8, 1894. 
Bering  Sea,  227  fathoms. 

TOLUTOPSIUS  BEBINai  WMmrin*.  1S4S. 

Mai.  Kostdca,  vol.  2.  p.  147,  pi.  S,  flga.  5,  6. 

Arctic  Ocean  to  Pribllof  Islands,  17  to  00  Catboms. 

TOLUTOPSIUS  BBRINGI  KOBELTI  VtO.  Ittt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  24.  No.  1204,  p.  528,  pi.  35.  flg.  1:. 

North  end  of  Nunlvak  Island,  Bering  Sea,  and  at  the  Pribllof  Islands. 

TOLUTOPSIUS  STBFANSSONI  DaU,  l»lt.  (PbU  t,  •«.  I.) 

ScL  Ues.  Canadian  An  t.  Esp.,  vol.  8,  p.  22a.  pL  1. 
Arctic  Ocean  to  Pribilof  Islands,  Bering  Sea. 

TOLUTOPSIUS  BOTUta>US  Dall,  If  It. 

Proc.  U.  S.  Nat  Mus.,  vol  56.  p.  310. 
KodUk  Island  to  Cooks  Inlet. 


by  Google 


90  BULLETIN  112,   UNITED  STATES  NATIONAL  UITSEUU. 

TOLUTOPSIUS  WDDEKDOBFFn  IMI,  18*L 

IToc.  U.  ii.  Nut  UUH.,  vol.  11,  p.  186;  toL  IT,  pi.  28,  Of.  1,  18& 
Berlug  Sea,  S7  to  223  bittKitii& 


TOLUTOPSrUS  SIMPLKX  Dall,  »M.  <PUto  t.  Ic  L> 

StiiKliKOiilun  fillMC.  G<ill.,  vul.  50,  p.  164 

Oft  Ilvrlag  Islnod,  Beriug  Sea,  Id  72  fathoms. 

TOLUTOPSIUS  ATTBNUATUS  DM.  UJt. 

ITuc.  Ciil.  Acad.  ticL,  vol.  0,  p.  253;  Proc  D.  S.  Nat  Una.,  toL  24,  pL  SO, 

tif!.  3,  19U3. 
Arctic  Oceaa  south  to  the  Pribllof  Islands  and  Bristol  Bay. 

TOLUTOPSIUS  TSOPHONIUB  Dili.  !!«.  (PUIa  ^  Cc  ll.> 

I'ntc.  V.  S.  Nut  Mhs.,  vol.  24,  No.  12«,  p.  B27. 

Bering  Sea,  In  81  fatboius,  south  of  the  I'rlblluf  Islands. 

VOLUTOPSlUa  HLOSUB  Dill.  »1*.  <PI>M  II,  €«.  IJ 

I'riH:.  U.  S.  Knt.  SluB.,  vol.  DO,  No.  2205.  p.  810. 

From  the  Prlbllof  to  the  Aleutlun  Islands,  Bering  Sea. 

TOLUTOPSIUS  CALLOBHINUS  Datl.  ISTT. 

IToc.  Ciil.  A<.-ud.  St'l.,  vol.  T.  II.  7 ;  Sd.  Ree.  EspL  Alaska,  pL  1,  fig.  3,  ISTtX 
Prlbllof  Islands,  Bering  Hea. 

TOLUTOPSIUS  CALLOBHINUS  STBJNECBBI  Dall,  18M.  (PUI*  t,  tg.  9-> 

1'r.ic.  U.  S.  Nat  ilus.,  vol.  7,  p.  SiO,  pi.  2,  flg.  6. 
Bering  Island. 

TOLUTOPSIUS  CASTANEUS  HiRh,  1UI. 

Novit  Couch.,  Mull.  Mnrliui,  |>.  7,  pi.  1.  Ars.  1,  2. 

Prlbllof,  Aleutlun,  and  Kodluk  Islands,  Alaska.     (Sitka,  Dunbar.) 

TOLUTOPSIUS  BEGULARI8  Dall.  ISTt. 

Pr<K-.  Cul,  Atuil.  Sd.,  vul.  5,  p.  00,  pt.  2.  Hs.  6. 
Prlbllof,  Aleutian,  auii  Sunnakh  Islands,  Alaska. 

Genus  BERINGIUS  Dall,  1879. 

BEBINGIUS  CBEMtrCOSTATUS  Dall,  tSTT. 

i"n>c.  Cul.  Acad.  Scl.,  vol,  7,  |i.  li;  Set.  IlPa,  Expl,  Alaska,  pi.  2,  flg.  1,  a-c, 

1870;  i'roc.  U.  S.  NiiL  Mw..  vol.  24.  pi.  M,  tlji.  1. 
Plover  Bajr,  the  Aleutian  Islands,  anil  eastward  to  the  Sliumagtn  Idands, 

BBBDtcniS  CREBBICOSTATua  UNDATUS  Dall.  If  IL 

I'ruc.  U.  S.  Nat.  Sloa.,  vol.  50.  No.  21iD.\  p.  311. 

Uiiuiusku,  Alaska,  south  uiiil  east  tu  British  Colutubla  In  23S  fathoms. 

BEBINGIUS  KENNICOrm  Dall.  IMT. 

Auier.  Joiirn.  Conch.,  vol.  7,  p.  108;  Proa  U.  S.  Nat  Afua.,  vol.  24,  pi.  35, 

lie.  3,  1002. 
Aleutian  Islands  to  Cooks  Inlet,  Alaska. 

BEBINCniS  KENNICOrm  INCISUS  Dan,  IHT. 

SiiilrliHoidan  Misc.  Oill.,  vul.  itu,  p.  103. 
Petrel  Bautc,  Bering  Sea,  M  fathoms. 
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I'nic  Boston  *«.  Xnt.  Hist..  vi»l.  7,  p.  S2.1, 
I'uint  Burrow  to  Ibe  rrlbiluf  Islands,  Alaska. 

BEKINCIUS  lULLK&TUa  Ddt,  ISM. 

Proc.  U.  S.  Nut  Mus.,  vol.  7.  p.  52.1. 
Arctic  Ocean  and  Nottliem  Bering  Sea. 

BBRINCniS  FBIBLEI  DbII.  I*M. 

l'ro<-.  U.  S.  Nut.  Miiw.,  vol.  17.  p.  711.  pi.  27,  flj.  8. 
Prlbl^Qf  Itilaods.  Hvrtng  Sea.  00  fi.lboius. 

BEBINCmS  ALEDTICUS  DdL  I>M. 

IToe.  U.  S.  Xrtt.  Mu«..  V..I  17.  p.  711.  pi.  21).  flfj.  2. 
Ainublitu  l>a!<8,  Aleutian  Islunds,  248  (atbunia. 

BEUNCIUS  HABSBALU  DaJ).  I*lt.  <PI*U  >,  tf.  *.} 

ITik;.  U.  S.  Kal.  Mn«..  vol.  nO.  p.  311. 
I'rlbllof  Islands  to  Uiialiiska,  Alaska. 

BEBINGroa  INDBNTATUS  Dall.  1*1*. 

I'nic.  U.  S.  Ket.  Mns..  vol.  r>G.  p.  312. 

Kotzeboe  Suuuil  tu  tlie  Aleutlun  Islands,  also  nortb  JaiHUi  seaa. 

Genua  LIOMESUS  Stimpaon,  IHSS. 

UOHESTIS  NASSUUk  DmIL  IMl.  (PUU  t.  If.  IJ 

Kauillu^  vul.  13,  No.  8,  p.  8!>. 

Bering  ijen  from  tbe  I'riblluf  Islands  to  tbe  Penlosnla  of  Alaska,  34  to 
121  futliouiB.    Jii|ion7 

U0ME8US  OOIDES  HUdmdorir.  1*48. 

Bull.  Acad.  St.  I'eiensb.,  vul.  7,  No.  16,  p.  0;  Sfb.  Ilelsc,  vol.  2,  320,  pi.  8, 

ItKS.  7.  8. 
Okbutsk  Sea,  a!so  Pleistocene  of  Vesso,  Hokkaido,  Japan. 

LIOMESUS  OOIDES  CANAUCULATUB  Dmil,  IB14. 

l'n>c.  Cdl.  Acad.  ScJ.,  %'Ul.  r>.  p.  -J^C;  Sil.  Bes.  Expl.  Alaska,  pi.  4,  fle.  4. 

I'l-OC-  U.  S.  Nut.  Mus.,  vol.  24,  pi.  38.  IIk.  2. 
Icy  Cape,  Arctic  Ocean,  tu  tbe  Sbuiuagln  Islands. 

UOHBSUS  NUZ  IMU  iai7. 

I'liic  Oil.  Aoid.  Sii.,  v<)l.  7,  p.  7 :  Proc.  D.  S.  Nat,  Mns..  vol.  24,  pi.  38,  flg.  7. 
Aleutlun  Inlands  tu  Sliutimiflu  Islands,  Alaska.    Also  Japan  Sea. 

Genua  MOHNIA  Frlele,  1878. 

HOHNIA  SOBUSTA  DaU,  1*11.  <PUta  It,  •(.  U.) 

Pnw.  Ai-iid.  Nnt.  StI.  Pblln..  p.  501. 

Off  tbe  Pilbilul  Islands,  08T  to  1,401  fatboms. 

■OHNIA  CORBIB  Dili,  Itll.  <PUU  U,  •■■  It.) 

Pnic.  Acad.  Nut.  Sol.,  Phfla.,  p.  501. 
Off  tbe  ITIbllof  Islands,  1,771  futboms. 

HOHNIA  rSIBLEI  Halt.  1**1. 

Proc.  U.  S.  Nut.  Mus.,  vol.  14,  p.  186;  vol.  17,  pi.  28,  flR.  8, 1SD4. 
Off  Queen  Gbarlutte  Islands,  Brltlsb  Culumbla,  in  ST6  futboms. 
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IIOHNU  VB8NAU8  DaU,  1»U. 

Proc.  Acad.  Nat.  Scl.  Pbila..  p.  502. 

Tillamook  Bay,  Oregon,  to  Monterey,  California ;  786  to  SSI  fatboma. 

IIOHNU  StPHONOIDEA  DaU.  Itlt.  (PUto  U,  Is.  11^ 

Proc.  Acad.  Nat.  Sd.  Plilla.,  p.  502. 
Off  Pribllof  Islands,  In  987  fatboms. 

HOHNIA  EXQUIBITA  OtU,  l*lt.  (Ptat*  II,  ig*.  1«,  II.> 

Proc.  Acad.  Nat.  Scl.  Phlla..  p.  602. 

Bering  Sea,  off  Konlugl  Island,  Aleutians,  In  1.766  fathoms. 

Geniu  ANaSTROLEPIS  Dall.  1894 

ANCISTBOLBPI8  BCCOSBOIIS  IMU  I»L 

Proc.  U.  S.  Nat.  Mus.,  vol.  14.  p.  187^  vol.  17,  pi.  20,  fig.  7, 1894. 

Pribllof  Islands,  Alaska,  to  Tiltamook  Bar,  Oreeon,  07  to  780  fatboms. 

AMCISTBOLBPIS  BUCOSHItlS  BICINCrUS  D^  IKI. 

Proc.  U.  B.  Nat  Mus.,  vol.  56.  p.  313. 

Prlbilof  Islands  to  Sbamaglo  Islands,  Alaska,  In  34  to  280  fatboms. 

ANCISTR0LBPI8  MAGNUS  DiUI,  !«•(. 

Proc.  U.  S.  Nat.  Mus.,  vol,  17.  p.  709,  pi.  29,  flg.  6. 
Okhvtsk  and  Bering  Seas,  25  to  70  fathoms. 

ANOSTSOLEPIS  CALtPOBNtCUS  Ddt,  1)11. 
Proc.  U.  S.  Nat  Mus..  vol.  56,  p.  313. 
Fnca  Strait  to  San  Diego,  California,  152  to  984  fathoms. 

ANCISTSOLKPIS  BEBINGIANUS  DalU  lilt. 

Proc.  U.  S.  Nut.  Mua.,  vol.  56.  p.  813. 

Bering  Sea,  off  Starlcbkoff  Island,  58  fathoms. 

T  GenoB  SULCOSINUS  Dall,  18M. 

StILCOSINUS  TAPBRtUS  Dall,  IHl. 

Proc.  U.  S.  Nat.  Mus.,  vol.  14,  p.  186:  vol.  17,  p.  707,  pi.  20,  flg.  «,  1895. 
Bering  Sea,  olT  Unalaska,  in  351  fatbonia  * 

Genus  EXILIA  Conrad,  1860. 

■XILIA  REtmBOSTBIB  Caivoitar.  IICI. 

Proc  Acad.  Nat  Scl.  PbUa.,  p.  64;  Proc.  U.  S.  Nat  Mus.,  vol.  24,  pL  34, 

flg.  2. 
Bebm  Canal,  Alaska,  to  Cape  San  Qnentln,  Lower  California. 

■XILU  KBLSBTI  Datt.  IHI. 

Proc.  U.  S.  Nat  Blua.,  vol.  34,  p.  240. 

Bodega  Head  to  San  Diego,  California,  50  to  359  fatboms. 

Genns  PLiaFUSVS  DaU,  1902. 

PUCIFUSOS  KHOTERI  Hallar,  l•t^ 

Ind.  Molt.  OrGnl.,  p.  15.— TavoN,  Man.,  vol.  S,  pi.  S3,  flg.  SSS. 
Point  Barrow,  Arctic  Ocean.    Clrcumboreal. 
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puciFiPsua  ABcncua  puuppi,  isso. 

Abb.  XL  BeBchr.  Moll.,  vol.  3,  p.  119,  pL  5,  fig.  6. 

Arctic  Ocean,  BeiiDg  Sea,  Alentlaus  to  Sbumatfn  Islands;  Alaska.    Clrcum- 
boreal. 

FUCIFUSUS  J0HANS£N1  Dall,  ltl>. 

Sd.  Res.  Canadioa  Arct.  Exp.,  vol.  8,  p.  21  A,  pi.  3. 
Point  Barrow  to  Icy  Cape,  Arctic  Ocean. 

T~ruaFD8ir8  VEBKKUZBNI  E«Mt.  UT«. 

Jahrb.  Mai.  Ges.,  1876,  p.  70,  pL  2,  fig.  1. 
Arctic  Ocean  to  Bering  Strait    ClrcumboreaL 

Subgenus  RciirusuB  Dall,  1916. 

SETinjSUS  VIRBNS  Ddl,  ISTT. 

Proc  CaL  Acad.  Scl.,  vol.  7,  p.  6;  Sd.  Res.  Espl.  Alaska,  pi.  2,  fig.  3,  1879. 
Bering  Sea  to  Mlddleton  Island,  Alaska.    Japan? 

BETIFUSUS  INCISUa  VM,  111*. 

Proc  U.  S.  Nat  Mus.,  vol.  56,  p.  314. 

Arctic  Ocean;  Bering  Sea;  east  to  the  Sbumagln  Islands,  38  to  &4  fathoms. 

KBTIFUSua  OCBANODBOIUB  Dall,  1*1*. 

Proc.  U.  S.  Nat.  Mus.,  voL  06,  p.  314. 

Petrel  Bank,  Bering  Sea;  the  Aleutians  eastward  to  the  Shumagin  Islands. 

Beotloa  mCROPVStra  Dall,  1018. 

BETIFUSUS  BBUNNEUS  DaD.  1S7T. 

Proc.  Gal.  Acad.  Sd.,  vol.  7,  p.  6;  Sd.  Res.  EicpL  Alaska,  pi.  2,  fig.  4,  187&. 
Port  Clarence,  Bering  Strait,  to  Nuntvak  and  the  Prlbllof  Islands. 

Beetlon  LAXIFDSITS  DaU,  1916. 

SETIFUBUS  GRISEUB  Ddl,  lUI. 

Proc.  D.  S.  Nat  Mna.,  vol.  12,  p.  322,  pi.  B,  flg.  6. 

Bering  Sea  (27  fathoms)  to  San  Diego,  California  (636  fathoms). 

Section  HELICOFUSUS  DaU,  1916. 
PLICIFUBUS  LATICOBDATUS  DmH,  HOT. 

Smithsonian  Misc.  Coll.,  vol.  60,  p.  161. 

Bering  Sea  (33  to  76  fathoms)  south  to  Fuca  Strait  (659  fathoms). 

Genns  COLUS  Bolten,  1798. 

Subgenns  Auiacofusub  Dall,  1918. 

AVLACOFUSUS  SPITSSERGENSI8  Bht*,  18ES. 

lAst  of  the  Arctic  Voy.,  p.  395,  pi.  82,  flg.  6. 

Gircnmboreal.    Arctic  Ocean  south  to  Northern  Japan  and  Fuca  Strait, 
12  to  142  fathoms. 

AVLAf»F08ITS  PBBISCEUDUS  Dall,  1»L 

Proc.  U.  S.  Nat.  Mns.,  vol.  14,  p.  187 ;  vot  17,  pL  27,  flg.  6, 1894. 
Commander  and  Aleutian  Islands  eastward  to  Sannakh  Islands,  Alaska. 
167980— 21— Bull.  112 7 
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AULACOrUSUS  BERENDEBNl  DdL  1>«.  (Plata  S,  tg-  •■) 

Proc.  U.  S.  Nat.  Mas.,  vol.  24,  p.  627,  pi.  86,  flg.  10. 

Southern  Bering  Sea,  Nnnivak  Island  to  the  AleuUans  and  eastward  to  Ihe 
Shamagin  Islands,  Alaska,  41  to  284  fathoms. 

AULACOFUSUS  NOBILIS  Dall.  tl». 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  315. 
Near  Prittllof  Islands,  60  fathoms. 

AtTLACOPUSUS  CALAtlEUS  Dall,  IMT.  (Plata  1*.  ti.  t.) 

Smithsonian  Misc.  Coll.,  vol.  00,  p.  158. 

Western  Bering  Sea  off  Starichkoff  Island,  in  632  fathoms. 

AtTLACOPUSUS  OHBBOtOUS  DalL  Itll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56.  p.  315. 

Eastern  Bering  Sea,  from  Nnnivak  Island  sonth  to  Bristol  Bay  anil  thn 
Pribllof  Islands. 

AUIACOFUSUS  BIU8T0I.BNSIS  Dall.  Ult. 

Proc  U.  S.  Nat  Mus.,  vol.  56,  p.  816. 

Prlbilof  Islands  north  and  enst  to  Unlmak  Island,  Alaska,  27  to  62  fathoms. 


AtTLACOPUSUS  BSTCBU8  Dall,  IHT.  (I 

Smithsonian  Misc.  Coll.,  vol.  50,  p.  150. 
Point  Barrow,  Arctic  Ocean,  to  Bering  Island. 

AtTLACOPUSUS  B08EU8  Dall,  Iin. 

Proc.  Cal.  Acad.  Sci.,  voL  T,  p.  7;  Scl.  Bea.  Bzpl.  Alaska,  pi.  3.  flg.  5,  1879. 
Off  Cape  Llsbume,  Arctic  Ocean,  10  to  16  fathoms. 

AULAC0PU8U8  BABBABINOB  DaU.  Ifl). 

Proc.  U.  S.  Nat.  Mas.,  vol.  56,  p.  316. 

Southern  Berfng  Sea,  off  Khudnblne  Island,  68  fathoms. 

AULAC0PU8U8  SAPIUS  Dall,  Itl*. 

Proc.  U.  S.  NbL  Mus.,  voL  56,  p.  317. 
OS  Sitka,  Alaska,  In  1,569  fathoms. 

AULACOPU8U8  CALATHU8  Dall,  »it.  (Plata  1.  ■■.  1.) 

Proc.  U.  S.  Nat.  Mus.,  vol.  66,  p.  317. 
Near  Shnmagln  Islands,  158  fathoms. 

AULACOFUSUS  CAFFONIUS  DaU,  »». 

Proc  U.  S.  Nat  Mus.,  vol.  66,  p.  817. 
Bering  Strait  near  Port  Clarence. 

ADLACOPUSUB  AC081ini8  Dall,  Mil. 

Proc.  U.  8.  Nat.  Mas.,  voL  14,  p.  188;  voL  17,  pi.  27,  flg.  3,  1804. 

Off  Pribllot  Islands,  Berlt^  Sea  <OSS  fathoms),  to  Dnaiaska  (399  tathomal. 

AULA<X>PUSUB  HALnMNVS  DaU.  ItU. 

Proc  U.  S.  Nat.  Mns.,  vol.  66,  p.  318. 

Prlbilof  Islands  (81  fathoms)  to  Honterey  Bay,  Galltomla  (633  fathoms). 
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Section  LIHATOnniirS  Dall,  1918. 
AOl^COFUSUS  TROPBIUS  Dall,  l*ll.  (Plata  II,  •■.  >.) 

Proc  V.  S.  Nat.  Mus.,  vol.  S6,  p.  319. 

Eastern  Bering  Sea  south  of  Frlbllol  Islands  (2T  fatboms)  sontb  to  San 
Nicolas  Island,  Oallfomia  <1,100  tathoma)- 

AULACOFUBUB  TAHWITANUS  DaU,  ItlL 

Froc.  0.  S.  Nat.  Mus.,  vol.  M,  p.  228. 

Off  Tahwit  Head,  WaahlngCon,  in  178  fathoms. 

ADLACOFUSU8  HOBDITUS  Dall,  111*. 

Piw.  U.  S.  Nat.  Mus.,  vol.  56.  p.  319. 
Gulf  of  Georgia,  80  to  200  fathoms. 

AttlACOFDBtlS  TIMBTUS  Dall.  Hit. 

Proc.  U.  S.  Nat.  Mus.,  vol.  66,  p.  318. 
Bering  Sea,  oft  Unalasba,  in  19  fathoms. 

AUI^COFUSDS  DaqDIATUa  Dall.  itie. 

Proc.  U.  S.  Nat.  Mus.,  vol.  66,  p.  319. 

Off  Tillamook  Bay,  Oregon,  Id  780  fathoms. 

AUI^COpnSUS  SBVBSINDB  Dall.  »». 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  820. 

Off  Pigeon  Point  and  Monterey  Ba;,  Caltfomfo,  In  278  to  296  fathoms. 

AUI^COFUSUS  PULClUa  Dall.  l>lt. 

Proc.  U.  S.  Nat  Mus.,  voL  56,  p.  SIS. 

Arctic  Ocean,  north  of  Bering  Strait  (Heats'). 

(FUt*  »,  •■.  t.) 


AUIACOFUSUS  BAUMERI8  DaU.  1019. 

Proc.  D.  8.  Nat.  Mua,  voL  56,  p.  320. 

British  Columbia  to  Sau  Diego,  CaUfomia,  60  to  8; 

ADLACOFU8U8  TBOHBINUB  Dall,  111*. 

Proc.  U.  S.  Nat.  Mas.,  vol.  56,  p.  321. 
Pribtlof  Islands,  Bering  Sea,  lo  36  fathoms. 


Subgenus  AnouAiosiPBO  Dautzenberg  and  Fischer,  1912. 


ANOIUUWIFHO  1 

Arch,  t  Natur^..  vol.  51,  p.  287,  pi.  18,  flg.  18. 
Plorer  Bay,  Bering  Strait,  20  fathoms. 

ANOICALOfllPHO  ADONIS  DaU,  111*. 

Proc.  U.  S.  Nat.  Mus.,  voL  56,  p.  31& 

Straits  of  Fuca  south  to  San  Diego,  CaUfomia,  In  175  to  822  fathoms; 
Northern  Japan,  25  to  SOS  fathoms. 

ANOHALOBIFHO  CONTJLITS'AarlTlIIIu,  1U«. 

Vega  Exp.  Tet  Art.,  vol.  4,  p.  354,  pi.  13,  flg.  6. 
Arctic  Ocean  north  of  Bering  Strait.    Gircumboreal.? 
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Subgenas  Latisifho  Dall,  1916. 

-    LATISIFHO  HTFOLISPtIS  Datt,  IRtL 

Proc.  U.  S.  Nat.  Mus.,  vol.  14,  p.  18S;  vol.  17,  pL  27,  fig.  1,  1894. 
Arctic  Ocean  (Heal^)  to  the  Aleutian  Islands  and  eastward  to  StieUkoff 
Strait,  Alaska. 

LATISIPHO  EBRONES  Dsll,  1*1*. 

Proc,  U.  S.  Nat.  Mus.,  vol.  56,  p.  321. 

Prlbllof  Islands,  Bering  Sea  (18  fatboms),  to  Strait  of  Fnca  (308  fathoms) . 

LATISIPHO  NALU  Dall.  ISTl. 

Proc.  CaL  Acad.  Sci.,  toI.  5,  p.  59,  pi.  2,  fig.  8. 

Nunivalc  Island,  Bering  Sea,  to  San  Diego,  Califorala,  In  65  to  293  fathoms. 

LATISIPHO  JOBDANI  D(U,  1*11.  (PUI*  It,  A>.  T.> 

Proc.  U.  S.  Nat.  Mus„  vol.  45,  No.  2002,  p.  588. 

Bering  Sea,  70  to  100  fathoms;  British  Colnmbla,  67  to  142  fatboma; 
Monterey  Baj',  California,  633  fathoms. 

LATISIPHO  APHBLtIS  DaU,  lUt. 

Proc.  U.  S.  Nat.  Mus..  vol  12,  p.  323,  pi.  6,  flg.  7. 

Chirikoff  Island,  Alaska,  to  San  Diego,  California.  290  to  626  fathoms. 

LATISIPHO  HALIBBECTUa  DaD,  18*1. 

Proc.  U.  S.  Nat.  Mus.,  vol.  14.  p.  188;  vol.  17,  pt  29,  flg.  9. 
Southern  Bering  Sea,  near  Unalaska  Island,  351  to  399  fathoms. 

LATISIPBO  CLEHENTINtlS  Dall,  1*1*. 

Proc  U.  S.  Nat.  Mus.,  vol.  56,  p.  821. 

Monterey  Bay  to  San  Diego,  Oalllomia,  339  to  704  fathoms. 

LATISIPHO  DALHASnia  Dall,  1*1*. 

Proc.  D.  S.  Nat  Mus.,  vol.  56,  p.  322. 
Off  British  Columbia  in  238  fathoms. 

Geniu  CHRTSODOMUS  Swainson,  1840. 

Section  SUXCOSIfHO  Sail,  1916. 

CHBTSODOHUS  TABDLATU8  Baird,  MU. 

Proc.  Zool.  Soc.,  p.  66;  Proc.  U.  S.  Nat.  Mua,  voL  24,  pi.  36,  flg.  B,  1902. 
British  Columbia  and  Bonth  to  San  Diego,  California,  In  46  to  218  fathoms. 

Seetlon  CHBTSOOOirUB  i.  t. 

CHB^JODOmiS  AHIANTUS  Dall.  I8S*. 

Proc.  U.  S.  Nat.  Mas.,  voL  12,  p.  321,  pL  S,  flg.  10. 

Pribilof  Islands,   Bering   Sea,   to   Monterey   Bay,  California,   86   to   TOB 

fathoms. 

CHRYSODOmiS  IN8ULARIS  DaU,  18*4. 

Proc.  D.  S.  Nat  Mus.,  vol.  17,  p.  707,  pi.  29,  flg.  3. 

Pribilof  Islands,  Bering  Sea,  IBi  fathoms.    Kuril  Islands  (var.?) 

CHBYSODOHDS  ONCODBS  Dall.  IVIT.  (PUM  >,  Bm.  O 

Smithsonian  Misc.  Coll.,  vol.  60,  p.  155. 

Petrel  Bank.  Bering  Sea,  64  fathoms.    Also  the  Kuril  Islands,  229  fathoms. 
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CHSTeODOUDS  ITBIUS  Dall.  It*l. 

Proc.  U.  S.  Nat  Mus.,  vol.  14.  p.  187;  vol.  17,  pt  29,  fig.  4, 1894. 
Off  Monterey,  Gal.,  204  to  382  fathoms. 


Proc.  U.  S.  Nat.  Mus.,  vol.  60,  No.  22^.  p.  322. 

From  Ntmivafe  lelund  to  Fuca  Strait,  67  to  114  fatboms. 

CH^YSODOHUa  NUCEUS  Dalt  1*11. 

rroc.  U.  S.  Nat  Mus.,  vol.  56,  No.  2295,  p.  322. 
Arctic  Ocean  to  Cooks  Inlet,  Alaska. 

CHBTSODOHUS  PHOBNICEUS  Dall.  IWL 

Proc.  U.  S.  Kat.  Mua.,  vol.  14,  p.  187 ;  vol.  17,  pL  29,  fig.  1,  1894. 
Belim  Canal,  Alaska,  to  Cascade  Head,  Or^^n. 

CBKTSODOMUS  BORBALIS  PhUlppl.  ItS*. 

Abb.  u.  Bescbr.,  vol.  3,  p.  118,  Fuau»,  pt.  5,  flg.  2. 

Arctic  Oceaa  to  Avacba  Bay,  Kamchatka,  the  Aleutian  Islands  and  east- 
ward to  tbe  Sbuma^n  Islands,  Alaska;  14  to  110  fathoms. 

CBBTSODOHDS  PBIBIL0FFENSI8  DaJL  ■>». 

Proc.  U.  S.  Nat.  Mus.,  vol.  56.  p.  323. 

Near  Prlbllof  Islands.  Bering  Sea,  In  62  to  87  fatboms ;  south  and  east  to 
Kodlak  Island,  Alaska,  and  the  Queen  Charlotte  Islands,  British  Colum- 
bia. '  Also  Japaa  ■     ' 

CHSTBODOHUa  VINOSUS  DaU.  Itlt. 

Proc.  U.  S.  NuL  Mus.,  vol.  56,  ^  328. 

Western  Bering  Sea  and  Avaclia  Bay,  16  fatboms. 

CHRYSODOmJS  SATUBUS  Hartrn,  1T«4. 

Figs.  Nondescript  Sliells,  table  2,  flg.  47. 

Arctic  Ocean  from  Point  Barrow  to  Bering  Strait;  Plover  Bay,  sooth  and 
east  to  Gape  Douglas,  Alaska. 


CHBTSODOUCS  SATUBUa  BLATIOB  I 

Sib.  Itelse,  p.  225,  pi.  10,  flg.  3. 

Norton  Sound  south  to  Unalsshka,  Alaska. 

CHRTBODOmiS  SATUKUS  COUHUNIS  HUdM^arir.  IHt. 

Beltr.  Mai.  Ross.,  vol.  2,  p.  131,  pi.  5,  figs.  6,  6. 
Point  Barrow,  Arctic  Ocean,  to  Bering  Strait. 

CHBTBODOHOS  SATUBUS  TABULABI8  Dall,  W*. 

Proc.  U.  S.  Nat.  Mus..  vol.  56,  p.  323. 
PribUoff  and  Nunlvak  Islands,  Bering  Sea. 

CHBTSOIWIIUa  SOLUTUB  Btnaann.  ITIl. 

Der  Naturforscher,  voL  10,  p.  63,  pi.  2,  figs.  3,  4. 

Mackenzie  Blver  delta  west  to  Point  Barrow  and  south  to  Bristol  Bay, 
Bering  Sea. 

(PUI«  t,  flti.  «,  T.) 
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CHBTSODOHDS  LIKATUS  Hartn,  1TS4. 

Figs.  NoDdescrlpt  Shells,  table  2,  pL  43. 

IC7  Cape,  Arctic  Ocean,  sontb  to  Japan  od  the  west,  to  Puget  Sound  on 
the  east;  and  off  Point  PInoa.  Callforata,  In  958  fathoms. 

Genus  SEARLESIA  Harroer,  I9I6. 

8BARLBSU  DIBA  Ban*,  lUt.  (PUt*  8,  Sc.  l.> 

Couch.  Icon.  Bucctnitm,  Qg.  92. 

Chlrikoff  Island,  Alaslca,  to  Monterey,  California,  also  In  PIdstocene  of 
Santa  Barbara,  CaUfomla. 


Family  BUCCINIDAE. 
Geniu  BUCONUM  Linnaeus,  1758. 

BUCCDOTH  GLACULE  Uhbubi,  ITIl. 

Fauna  Sueclca,  ed.  2,  p.  523.— Tsyok,  Man.,  vol.  3,  pi.  76,  tie.  345. 
CircamboreDL    Arctic  Ocean  to  Fnca  Strait 

BOCCtNim  CLACIALB  PABALLBLUH  Dili,  1*1*.  (PlaU  «.  Is.  1«.> 

Proc.  U.  S.  Nat  Mua,  vol.  56,  p.  231. 

Prlbllof  and  Aleatlan  Islands  to  Cooks  Inlet.    Also  Eniil  Islands. 

BUCCINUM  HEBTZENBTBINI  TaAnuo,  ItSL 

Jahrb.  Mai.  Oes.,  vol.  9,  p.  214 ;  Conch.  Cab.,  ed.  2,  pi.  89,  fig.  1, 1883. 
Western  Bering  Sea  near  Avacba  Bar.  In  58  fathoms. 

BDCCtNlIM  BtJOKAlDCATUH  DaO,  IMT.  (PUta  11.  Is.  3.) 

Smithsonian  Misc.  CoU.,  vol.  SO,  No.  1727,  p.  153. 
Petrel  Bank,  Bering  Sea,  In  42  to  54  fathoms. 

BUCCINIIII  TENUE  Gnr.  IH*. 

Zool.  Beechey's  Voy.,  p.  128,  pi.  36,  fig.  19. 

Circnmboreal.     Arctic  Ocean  southward  to  Kamchatka  to  the  west,  tb« 
Aleatlan  Islands  to  the  east  and  thence  to  Fnca  Strait 

BOCCINtlM  TENDE  BHODIVH  DaU,  lllf. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  324. 
Plover  Bay,  near  Bering  Strait  8  to  25  fathoms. 

BDCCtNCH  TBNUB  LTPEBUH  Ddl.  Itl*. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  No.  2295,  p.  324. 
Southwestern  Bering  Sea  In  100  fathoms. 

BtJCCDnm  pLBcntni  subphb.  isu. 

Canadian  Nat.,  p.  374;  Conch.  Cab.,  ed.  2,  pi.  91,  Bg.  2.  18S3. 
Point  Barrow,  Arctic  Ocean,  south  to  Paget  Sound.    Clrcuraboreal. 

BUCCINITH  SOLENCM  IMU  l«l. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  No.  2295,  p.  825. 

Bering  Sea,  Nunivak  Island,  to  north  of  Unlmak  Island,  In  36  fathoms. 

BtlCCIHUH  HUHPHRETBIANUH  Bonett.  ISU. 

Zool.  Jonra,  vol,  1,  p.  308 ;  Jeffr.  Brit  Conch.,  pi,  88,  flg.  ], 
"Northwest  America"  (Pease)  ;  esotlc? 
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OEDEHATUM  DaU,  UtT.  <PUIa  11.  tf  !•) 

Smittasonlon  Misc.  Coll.,  voL  60,  No.  1727,  p.  145. 
.  Prlbllof  and  Sannakh  Islands,  to  Tabwlt  Head,  Washington. 

BOCONUH  POLABB  Gnr.  1*1*. 

ZooL  Beecbey'a  Voj.,  p.  128 ;  Conch.  Cub.,  ed.  2,  pL  9,  fig.  4,  188S. 
Arctic  Ocean  and  south  In  Bering  Sea  to  Avacba  BajTi  Kamchatka,  on  the 
west,  and  to  Alaska  Peninsula  on  the  east 

BDCCtNDH  CBABTIUH  Hall,  If  11. 

Proc  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  325. 
Off  Prlbllof  Islands,  In  688  fathoms.    Also  Japan. 

BDCcnnnt  PBHpmcoa  Oaii,  im. 

Smithsonian  Mlsc:  ColL,  toL  50,  p.  151. 

Western  Bering  Sea,  olT  Avacha  Buy,  682  fathpms. 

BDCtHNUH  PBMPBIGUS  HAJOB  Dall.  Itl). 

Proc.  U.  S.  Nat.  Moa.,  vol.  66,  No.  2296,  p.  326. 
Western  Bering  Sea  and  soutli  to  Japan,  100  fathoms. 

BUCCIKUH  PEMPHIGUS  OBOTUKDUH  D*n,  1>0T.  <PlaM  It.  •(.  1.) 

Smithsonian  Misc.  Coll.,  vol.  60,  No.  1727,  p.  152. 
Nonlvak,  Prlbllof,  and  TInlmak  Islands,  Bering  Sea. 

BaCdNOH  VntDDH  Dalt  IMt. 

Proc.  U.  S.  Nat.  Mua.,  vol.  12,  p.  320,  pt.  6,  fig.  9. 

Both  coasts  of  Bering  Sea  from  the  Prlbllof  Islands  .louthward  to  Sunta 
Barbara  Islands,  California,  In  414  fathoms. 

BUCCINUH  PLANETICUH  IMI.  ItlS. 

Proa  U.  8.  Nat.  Mua.,  vol.  56,  No.  2295,  p.  826. 

Prom  the  Prlbllof  Eslands,  Bering  Sea,  to  the  Qneen  Charlotte  Islands, 
British  Columbia. 

BDCCINTIH  DIPLODBTUH  DaU,  I*tT.  (PUM  1*.  1*.  1.) 

Smlthflonlan  Misc.  Coll..  vol.  60,  No.  1727,  p.  143. 

on  Bltkn,  Alaska,  1,668  fathoms,  and  Sea  Lion  Rock,  Washington,  In  877 
fathoms. 

BVCCOrVM  CNmUTinf  Oall,  IHT.  (PUta  It,  l*.  1.) 

Smithsonian  Misc.  Coll.  vol.  50,  No.  172T,  p.  143. 
Bering  Sea,  north  of  Unalaska,  In  300  fathoms. 

BUCX^NCM  KADIAKBNSB  DaU.  1I«T.  <PUU  IB,  ■■.  5.) 

SmltbsoDlan  Misc.  Coll.,  vol.  50,  No.  1727,  p.  147. 
Kodlak  Islands,  Alaska. 

BUCCINUH  BUUHULOIDBUM  D>a  tItT.  (Plato  IS,  fls.t.) 

Smithsonian  Misc.  Coll.,  vol.  50,  No.  1727,  p.  150. 
Near  the  Shumagin  Islands,  Alaska,  In  159  fathoms. 

BUCCINUH  BONDINUU  Dall,  191*.  <PUto  11,  tg.  1.) 

Proc.  U.  S.  Nat.  Mns.,  vol.  56,  No.  2296.  p.  32a 

Sontheastem  Bering  Sen  off  the  penlnsnla  of  Alaska,  In  159  fathoms. 

BUCdNUM  CASTANBUH  Dall.  im. 

Proc.  Cal.  Acad.  Scl.,  vol.  7.  p.  S;  Proc.  U.  S.  Nat.  Mns,.  vol.  24.  |il.  37. 

fig.  7,  1902. 
Snonakh  and  Shumagin  lalanda,  20  to  41  fathoms. 


by  Google 


100  BULLETIN   112,  UNITED  STATES  NATIONAL   MUSEUM. 

BUCCnnm  CASTANEUH  PLUCTUATUU  Itelt,  III!. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  327. 
,   Prlbllot  Islands  to  Unlmak  Pass  aad  tbe  Sbumagln  Islands,  Alsaka,    In 
80  to  56  fatboma 

buccdhth  castaneuh  triflostephanum  d^i.  ui>- 

Proc  D.  S.  Nat.  Mua,  vol.  56,  No.  2295,  p.  327;  vol.  24,  pi.  37,  fig.  9,  1902. 
Kyaka  aod  AmcUtka  Islands.  Aleutians,  In  8  to  11  fathoms. 

BCCCINVH  CA3TANEUM  INCISIII.CU  D^  Itll. 

Proc.  U.  S.  NttL  Mus..  VOL  66.  No.  2295,  p.  827. 
Western  Bering  Sea. 

BUCCINUH  PICTURATUH  Dall.  IBTT. 

Proc.  Cul.  Acud.  Sd..  vol.  7.  p.  8;  Proc  U.  S.  Nat  Mus.,  vol.  24,  pL  87,  Og. 

8,  1902. 
Aleutian  I^lnnds  eastward  to  Bristol  Bar  and  Kodink  Island,  Alaska,  S  to 

60  fathoms. 

BUCCINUH  SIHULATDU  Dill,  11*7.  (PUI*  l*.  fl«.  4.) 

Smithsonian  Misc.  Coll.,  vol.  50,  No.  1727,  p.  150. 

Petrel  Bank,  Bering  Sea,  43  to  54  fathoms.    Also  noithorn  -Tapan. 

BUCCDmH  OCHOTENSE  WMaaJarff.  1141. 

SIblrlsche  Keise,  p.  23.'),  pt.  10,  age.  1,  2. 

Arctic  Ocean  north  of  Bering  Strait  and  the  Okhotsk  Sea. 

BUCCINUH  8IGMATOPLEURA  DaO,  UK.  <»■(•  11.  ■(.  <.) 

Smithsonian  Misc.  ColL,  vol.  50.  Nj>.  1727,  p.  144. 
Commander  and  Attn  Islands,*  Bering  Sea,  In  135  fathoms. 

BUCaNUH  BOSSELUNini  Dull.  Hit. 

Proc.  U.  S.  Nat.  Mua.,  vol.  56,  No.  2295,  p.  327. 
Southeast  of  Glilrlkotf  Island,  Alaska,  in  695  fathoms. 

BUCCINUH  STBICILUITUU  Ball,  1»I. 

Proc  U.  S.  Nut.  Mus.,  vol.  14.  p.  186;  vol.  17,  pi.  27,  fig.  9. 1894. 
Puca  iitralt   (178  fathoms)   to  San  Diego  (822  fathoms)  and  Quadelnpe 
Island. 

BUCCINUH  8TRICILIATUH  FUCANUH  Ball,  1*«.  (Plate  It.  •«.  It.) 

Smithsonian  Misc.  ColL,  vuL  50,  p.  152. 
Straits  of  Fuca  and  Oregon  coast. 

BUCCINUH  8EEICATUH  HwcaA.  1H(. 

Ann.  filag.  Nut.  Hist.,  vol.  18,  p.  828,  pi.  4,  fig.  7. 
Arctic  Ocean.    Circumboreal. 

BUCCmUH  NOBMALE  Dall,  IRU. 

Rep.  Polar  Exp.  Pt.  Barrow,  p.  179,  pi.  3.  fig.  1. 
Arctic  Ocean  from  Point  Barrow  to  Kotzebue  Sonnd. 

BUCCINUH  PHTSBHATUH  DmO.  1*U. 

Proc  U.  S.  Nut.  Mus.,  vol.  56,  No.  2295,  p.  328. 

Bernard  Harbor,  Arctic  coast,  west  to  Point  Barrow  and  south  to  Bristol 
Bay,  Alaska. 
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BUCaNIIH  ANGULOBUM  Gnr,  lUI. 

Zool.  Beecher's  Voy.,  p.  127,  pi,  86,  Og.  6. 

Bernard  Harbor.  Arctic  coast,  west  to  Point  Barrow  and  south  to  vldnity 
of  Bering  Strait. 

BDCCINUH  ANGULOSDII  SUBCOSTATCH  Pall,  IIU. 

Rep.  Polar  Exp.  Pt  Borrow,  p.  170,  pi.  3,  flg.  2. 
Point  Barrow. 

iUCCDniH  ANCIFLOSDU  TBAHSLIRATUU  Dull,  1>1S. 

Proa  U.  S.  Nat  Mus.,  vol.  56,  No.  2295.  p.  328. 
Poict  Barrow  and  southward  to  Brlatol  Bay. 

BUCCnniH  rSINGILLtlM  DaU.  1877. 

Proc.  CaL  Acad.  Scl.,  vol.  7,  p.  9;  Conch.  Gab.,  ed.  9,  pi.  91,  flg.  9,  1883. 
North  end  of  Noolvak  Island,  Bering  Sea. 

MrCCINTTH  TBNELLUH  0*11.  Itas. 

Conch.  Cab.,  ed.  2,  p.  88;  bL  »1,  flg.  8;  Proc  U.  S.  Nat.  Mm,  vol.  24,  p.  19, 

pi.  39,  flg.  9. 
Sea  Horse  Islands,  Arctic  Ocenn,  sooth  to  the  Alentlan  Islands. 

BUCCINVM  BABBI  Hlddcndorff.  IMS. 

HaL  Rosdca,  voL  2,  p.  148,  pi.  6,  figs.  T,  8. 
CommandGr,  Aleutian,  and  Kodlak  Islands. 

BDCCnnW  BAEBI  MObCBUNUH  Fladur,  lUt. 

Joum,  de  Conchyl.,  vol.  7,  p.  299,  pL  10,  iflg.  2. 

All  coasts  of  Bering  Sea  south  of  the  Pribllof  Islands  and  eastward  to 

Kodlak,  Forrester  Island.  Alaska,  and  Port  Simpson,  British  Columbia. 

Also  in  the  Kuril  Islands. 

kUCCINDH  FtSCBBBIANVH  DaH.  tITl. 

AucT.  Joum.  Conch.,  vol.  7,  p,  lOe,  pi,  16,  flg.  13. 
St  Geoi^  Island,  Pribilof  group,  Berhig  Sea. 

BUCCnnJM  TBNBBBOSUH  Hanoiek.  1811,  *arlcirT 

Ann.  Mag.  Nnt.  Hist,,  vol.  18,  p.  327. 
Bering  Strait,     Clrcamboreal. 

■DCCnnni  CIUATUH  Fabridai.  17M. 

FauDji  OrSol.,  p,  401 ;  Conch.  Cab.,  ed,  2,  pi,  78.  flga,  5,  8,  1883, 
Clrcumhoreal.     Fro'ra  Point  Barrow,  Arctic  Ocean,  south  to"  the  Aleutian 
Islands  and  eastward  to  the  Shnmagtns,    On  the  Atlantic  from  Green- 
land to  the  Newfonndlnnd  banks, 

aroamiH  ovuluh  d*ii.  i8t4. 

Proc,  U,  S.  Nat.  Mus.,  vol.  17,  p.  707.  pi.  30,  flg.  & 
Auinkhta  Puss,  Aleutians,  In  248  fathoms. 

BUCONUM  ALEUnCUH  DaU.  18*4. 

Proc-  U.  S.  Nat  Mus.,  vol.  17,  p.  706,  pi.  27,  flg.  7. 
Near  Untmnk  Island,  59  fathoms. 

BUCCINUM  PEBCBASSUH  DaD.  1«81. 

Proc.  U.  a.  Nat.  Mas.,  vol.  9,  p.  216 ;  Conch.  Cab.,  ed.  2,  pi.  91,  fig.  6. 
Arctic  Ocean  north  of  Bering  Strait. 
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BIKXINUM  CHtSBDUNUM  Plbkir.  IH4. 

NauOlus,  vol  18,  p.  87 ;  Proc.  Acad.  Nat  Sd.  Phlla.,  1905,  pL  5,  flg.  20. 
BerlDK  Island,  Berloc  Sea.   Also  Japan. 

Genos  TOLUTHARPA  Fischer,  1856. 

TOLUTHASPA  PBRBTl  Jar.  IBW. 

R^.  Japan  Ezp-.  P-  295,  pi.  5,  flgs.  13  to  15. 

St  Paul  Island,  Bering  Sea  (Palmer).     Also  Japan. 

VOLUTHABFA  AKPULLACEA  MMdiniBrif.  IMS. 

SIbirlscbe  Belse,  p.  2ST,  pi.  17,  flga.  1-3. 
Bering  Strait  to  Fnca  Strait 


Family  COLUBRARIIDAE. 
Genns  COLUBRABIA  Schumacher,  1817. 


G«nns  ENGINA  Gray,  1839. 

BNGINA  CABBONARIA  Bmn.  lUt. 

Conch.  Iconlco,  RMnuta,  fig.  22. 

San  Pedro,  California,  to  Panama  and  the  Oaliipagos  Islands. 


Family  ALECTKIONIDAE. 
Genus  ALECTRIOM  Hontfort,  1810. 

Subgenus  Schkoptoa  Conrad,  1850, 

8CH1Z0PTGA  POSHATA  GmM.  It4*. 

Proc.  Boston  Soc  Nat  Hist,  vol  8,  p.  152.— Tbton,  Man.,  vol;  4,  pi.  IT, 

fig.  316. 
Vancouver  Island,  sooth  to  Cerros  island,  Lower  California. 

SCHIZOPYGA  CAUPOHNIANA  Coond,  ISH.  (flaU  11,  •«.  4J 

Proc.  Acad.  Nat  Scl.  Phlla.,  p.  816;  Padfic  R.  R.  Reps.,  vol  6.  pi.  2,  Bfc.  1. 
Coast  of  Oregon  south  to  San  Ignacio  Lagoon,  Lower  California.     Also 
Pleistocene. 

SCHIZOPTGA  HENDICA  GmM.  It41. 

Proc.  Boston  Soc.  Nat  Hist.,  vol.  3,  p.  1S5;  Rep.  D.  S.  Bxpl.  Bxp.  Moll.,  pi. 

19,  dg.  331. 
Eodiak  Island,  Alaska,  south  to  Magdalena  Bay,  Lower  California. 

SCHIZOPTGA  COOFERI  FariMi,  ItSI. 

Proc.  Zool.  Soc.,  p.  273,  pL  11,  fig.  4. 

Puget  Sound  to  San  Diego,  California.    Also  Miocene. 

SCHIZOPTGA  CEBRITENSIS  AntaU,  ItM. 

Pal.  San  Pedro,  p.  231,  pi.  4,  flg.  1. 

Long  Beach,  Oallfomla,  to  the  Gulf  of  California.    Also  Pliocene. 
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SCBIZOPTGA  PEBFINQUIS  Hindi,  ISU. 

Zool.  Bulphufa  V07.,  p.  36,  pi.  9,  figs.  12,  IS.' 
Paget  Sound  to  CerroB  Island,  Lower  CalUOmla. 

Subgenns  Ziuxis  H.  and  A.  Adama,  1853. 

ZKUXIS  IN8CIILPTD8  CuyMtor.  ISH. 

Proc  CaL  Acad.  ScL,  vol  3,  p.  223.— Tbton,  Man,,  toI,  4,  pi.  12,  flg.  154. 
Point  Arena,  Caltfomia,  to  Orros  Island,  Lower  California. 

ZBUnS  INaCCLPTUS  BUPLEVSA  DaU,  1«1(. 

Proc.  V.  S.  Nat  Mus.,  vol.  51,  No.  2166,  p.  57ft 

San  Simeon,  California,  to  Cerroa  Island,  Lower  California. 

znrXIS  NODICTNCrCS  Aduu,  1»1. 

Proc.  Zool.  Soc,  p.  lift 

San  Diego,  California,  to  Panama  and  tbe  Galapagos  Islanda. 

ZaajMB  HODUUPBBUS  PUUppL  1S4S. 

Zeltschr.  Mai.,  p.  136;  Abb.  n.  Beschr.,  Buixiftum,  pL  1,  flg.  3. 
San  Diego,  California,  to  the  Onlf  of  California. 

ZKUXIS  TBCDlJl  Smt^  lUI. 

Conch.  Icon.,  Niuia,  fig.  98. 

San  Francisco  to  San  Diego,  California.   - 

Snbgenua  Iltanassa  Stimpson,  1866. 


San  Francisco,  CalUomla,  Introduced  wttb  oyetera  from  Atlantic  Coaet.      * 

Famfly  COLUMBELLIDAE. 
Genua  ANACHIS  H.  mai  A.  Adama,  1853. 

ANACmS  PENiaLLATA  CaipmtaT,  MM. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  15,  p.  398.— Tbtom,  Man.,  voL  6,  pi.  S8, 

Bg.  46. 
Santa  Barbara,  California,  to  (lOlf  of  California. 

ANACRIS  SDBTinnnTA  CarvMrtar.  HH. 

Proc  CaL  Acad.  Sd.,  toI.  S,  p.  223.— Tbtok,  Man.,  Tot  5,  pi.  58,  flg.  47. 
San  Pedro  to  San  Dl^o,  California. 

Genns  COLUHBELLA  Lamarck,  1799. 

Sabgenns  Aua  H.  and  A.  Adams,  1853. 

ALU  TUBnUMA  CaipmtM.  I8W. 

Ann.  Mag.  Nat  Hist,  aer,  3,  vol.  IB,  p.  398.— Tbtoh,  Man.,  vol.  B,  pi.  50, 

flga.  40,  41. 
Porreater  Island,  Alaska,  to  Golf  of  California. 
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ALU  GACBAPATA  G«bU,  IH*. 

Proc.  Boston  Soc.  NaL  Hist,  vol.  3,  p.  170;  Rep.  U.  8.  Expl.  Exp.  Holl,, 

pi.  19.  flg.  837,  1852. 
Port  Etches,  Alaska,  to  San  Diego,  California. 

AUA  CARINATA  aiait,  1844. 

ZooL  Vu7.  StUpnur,  Moll.,  p.  SB,  pi.  10,  figs.  15-16. 
San  Francisco  Bay  to  Cape  San  Lucas. 

ALIA  CARINATA  HINDSI  (Gukola)  Bm**.  IIU. 

ConciL  Icon.  Cotumbelta,  Og.  143. 
Monterey  to  San  Diego,  CallfomlB. 

ALIA  GAKINATA  CALIPOBNIANA  Gukalo.  IWL 

Proa  ZooL  Soc„  p.  12.— Abnolj>,  Pal.  San  Pedro,  pi.  10,  flg.  9,  1903. 
Forrester  Island,  Alaska,  to  Sallna  Gniz,  Mexico. 

ALIA  CALUHOSPHA  DaH,  111*. 

Proc,  U.  S.  Nat,  Mas.,  vol.  B6,  p.  830. 

San  Diego,  California,  to  Magdalena  Bay,  Ixiwer  Callfomla. 

ALIA  CASCIANA  DaU.  111*. 

Proc.  V.  S.  Nat  Mas.,  toL  56,  p.  800, 
La  Jolla,  San  Diego  County,  California. 

Subgenus  Astyhib  H,  and  A.  Adams,  1853, 

ABTTBIB  ROSACEA  GmU,  IS4*. 

Amer.  Joum.  Sd.,  vol.  38,  p.  197;  Inv.  Mass.,  p.  3U,  pi.  13,  fig.  105,  1841. 
Icy  Cape,  Arctic  Oceiui,  south  to  Peril  Straits,  Alaska.    CU'cumboreal. 

ASTTKIS  AHIANTIS  Dall,  1*1*. 

*      Proc  U.  8.  Nat  Mus.,  to).  66,  p.  331. 
Ryska  Harbor,  Aleutian  Islands,  Alaska. 

A8TTBIS  PBBHODESTA  Dmit,  Mt, 

Proc.  U.  S,  Kut  Mus.,  vol.  12,  p.  327,  pL  5,  flg.  4. 

Unalaska,  Aleutian  Islands,  south  to  San  Diego,  California,  In  deep  water. 

ASTTBIS  AiniANTUCA  DaU,  ISTL 

Amer.  Jouro.  Conch.,  vol.  7,  p.  115,  pi.  15,  flg.  IS. 
Monterey,  California,  to  Magdalena  Bay,  Lower  Callfomla. 

A8TTKI8  HTPODRA  DalU  Itll.  (PUU  i.  tf  1*.> 

Nautilus,  ToL  80,  No.  3,  p.  27 ;  Proc.  Cat.  Acad.  Sd.,  vol.  6,  pi.  1,  flg.  5. 
Puget  Sound  to  Puerto  LIbertad,  West  Mexico. 

Genus  NTTIDELLA  Swalnson,  1840. 

HITIDBLLA  COULDn  CupCoMr,  lUT. 

Proc.  Zool.  Soc.,  p.  208. 

Kodiak,  Alaska,  to  San  Diego,  California.' 

TNITIDELLA  LUCULENTA  Dall,  1*1*. 

Proc  U.  S.  Nat  Mu&,  toL  66,  p.  831. 
Fuca  Strait  to  Corooado  Islands. 
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^  G«niu  AESOPUS  GodM,  I860. 

ABSOPUS  EDRTT01DBS  CupoMr.  ISM. 

Ajin.  Mag.  Nat.  Hist,  ser.  8,  vol.  14,  p.  47. 
San  Diego,  California,  to  Panama. 

AESOPUS  CHRTSALL0IDB8  Carpinlcr,  ISBC. 

Proc  CaL  Acad.  Scl.,  vol.  3,  p.  223.— Abnold,  Pal.  Cal..  pi.  5,  flg.  8. 
San  Pedro  to  San  Diego,  California. 

AKSOPU8  SANCTDS  DaU.  1(19. 

Proc  EioL  Soc.  Wash.,  vol.  82,  p.  250. 
TodoB  Santos  Bay,  Lower  California. 

AESOPUS  MTBHECOOn  Dall,  lilt. 

Nautilus,  vol.  30,  No.  3,  p.  27. 

San  Pedro  to  Point  Abreojos.  Lower  CsUfomla. 

AESOPUS  GOPOBTHt  DaO.  1111.  (Plat*  1,  U-  *■} 

Nautilus,  vol.  25,  No.  11.  p.  127. 
Monterey,  California  (Ooforth). 

Genus  AHPHISSA  H.  and  A.  AdaniB,  1853. 

AHPmSBA  COLUHBIANA  Dili,  lilt.  (PUU  •,  flc.  ti  pUte  11.  If.  1.) 

Nautilus,  vol.  80,  No.  3,  p.  27 ;  Amer.  Joum.  Conch.,  vol.  7,  pi.  16,  fig.  9, 

1871. 
Chiacbl  Islands,  Alaska,  to  San  Pedro,  California. 

AHPHISSA  VERSICOLOR  OtB,  ISTl. 

Amer.  Journ.  Conch.,  vol.  7,  p.  113,  pi.  16,  flgs.  10, 11. 
Oregon  coast  to  Cerroe  Island,  Ixiwer  California. 

AHPHIBSA  VERSICOLOR  INCISA  Ddl,  »1«.  (Plata  11,  U-  !•■) 

Proa  U.  8.  Nat  Mua..  vol  56.  No.  2295,  p.  331. 
Lagona  Beach  to  San  Diego,  California. 

AHPHISSA  VERSICOLOR  CTKATA  DaU,  Ill«. 

Nautilus,  vol.  80,  No.  8,  p.  27. 
Monterey,  California. 

AHPHISSA  VERSICOLOR  UNRATA  Staama,  1171. 

Proc  CaL  Acad.  Sd.,  vol.  4,  p.  ^2,  pi.  1,  flg.  8. 
Monterey,  California. 

AMPmSSA  BSnCtlLATA  DaU,  lilt. 

Nantllus,  vol.  30,  No.  8,  p.  27. 

Port  Alttaorp,  Alaska,  to  San  Dleso,  California. 

AHPHISSA  UMOATA  CarpanUr.  I««4. 

SnppL  Rejf.  Brit  Assoc,  p.  148 ;  Proc.  CaL  Acad.  Scl.,  voL  8,  p.  168.— Keep, 

West  Coast  Shells,  flg.  163. 
Monterey,  California,  to  Cerros  Island,  Lower  California. 

AHPHISSA  BICOLOB  DaU,  im. 

Proc  U.  S.  Nat  Mus„  vol.  15.  p.  21S,  pi.  20,  flg.  4. 
Farallones  Islands  to  San  Diego,  California,  In  de^  water. 
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Family  BIURICIDAE.  ' 

Subfamily  Mubicinaii. 
G«niu  HUBEX  Linnaenfl,  1768. 

Snbgraus  AUPUBPUSA  Boyle,  1884. 

AUFUBPURA  KHT8SA  Dall.  1>». 

Froc.  U.  S.  NaL  Mus..  vol.  56,  No.  2295,  p.  S32. 

Santa  Barbara  Islaods,  California,  to  BaUeoas  Lagoon,  Lower  California. 


AUFUBPURA  BRINACEOIDBB  Valoii 


Hduboldt  and  Bonplakd,  Voy.  Moll.,  vol.  2,  p.  302. 
San  Diego,  California,  to  Panama. 

AUPtTRPUKA  TBULATA  Saweibr,  IML 

Proc.  Zool.  Soc.,  p.  143  (not  Kiener) ;  Conch.  111.,  Uurex,  tg.  18. 
Bodega  Bay,  California,  to  Todos  Santos  Bay,  Lower  California. 

Subgenus  PrxBOPUBttiBA  Jonsseanme,  1880. 

PTBBOPUBPUBA  CABPENTBBl  VaO.  IMI.  (PUta  II,  •■.  ■.> 

NautlluB,  VOL  12,  No.  12,  p.  138;  Proc  U.  S.  NaL  Mua..  vol.  24.  No.  1284, 

pL  34,  Bg.  g,  1902. 
Point  Conception  to  San  Diego,  California. 

PTEBOPUBPUBA  CABPENTBBl  TBEHFEBI  (HnpldU)  Dall.  Itll. 

Nautilus,  vol.  24,  No.  8,  p.  96;  Trans.  San  Diego  Soc.  Nat  Hist,  vol.  1, 

No.  3,  flg.  1.  p.  100,  1911. 
Newport  Bay  and  Sao  Pedro,  Caltfomia,  In  35  tatboms. 

PTKBOPUBPDBA  FBTBI  Dan,  1>H. 

Nantllus.  vol.  14,  No.  4,  p.  37;  Proc  U.  S.  NaL  Mus.,  voL  24,  pL  84,  flg.  T, 

1S02. 
Santa  Barbara  to  San  Pedro,  California. 

Subgenus  Tsisbuis  Bayle,  1SS4. 

TRISBMia  GEMMA  Sxrarbr,  IST*. 

Thes.  Concb.,  Uurex,  p.  32,  pL  22.  flg.  214. 

Santa  Barbara,  California,  to  Gerros  Island,  Lower  California. 

TBISBHIS  SANTABOSANA  DbU,  IHf .  (PUU  11.  Sf .  >,  «.> 

Nautilus,  vol.  19,  No.  2,  p.  14. 

Sanfa  Barbara  Islands,  California,  to  Cerros  Island,  Lower  California. 

TBIBEHIS  FESnVA  Hindi,  lUI. 

ZooL  Voy.  Sulphur.  Moll.,  p.  9,  pL  3,  figs.  18,  14. 

Santa  Barbara,  Callfomla.  to  Cerros  laland,  Lower  California. 

Gams  PURPURA  Hutyn,  1784. 

PUBPOBA  FOUATA  Hutrn,  1TS4. 

IIL  Nondescript  Shells,  table  2,  pi.  66. 
Sitka,  Alaska,  to  San  Di^o,  Calitonila. 
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PDSPUBA  NUTTALUl  Cwn^  181T. 

Journ.  Acad.  Nat.  Sd.  Pbila.,  voL  7,  p.  264,  pi.  20,  fig.  22. 
Monterey.  GallforQla,  to  Scammon  Lagoon,  Lower  Callfornlu. 

PUBFVRA  NUTTALLa  ACICUUGBH  VaknelnuiH,  1H«. 

Voy.  Veniu,  AUna,  pi.  10,  fig.  1. 

San  Pedro,  California,  to  Scnmmon  Lagoon,  Lower  Caltfornla. 

PUSPUKA  NUTTALLII  ALbESC&NS  Dall.  1*1*. 

Proc.  U.  S.  Nat  Mns.,  vol.  S6.  No.  2290,  p.  332. 

San  Pedro,  California,  to  San  Qnentin  Bay,  Lower  Caltfornln. 

PDKFUBA  NUTTALUI  ALB0FA8CIATA  DbU.  Ifl*. 

Ptoc.  U.  S.  Nat  Mas.,  vol.  56,  No.  2295,  p.  332. 
Sao  Pedro  to  San  Diego.  California. 

Genus  TRITONALIA  Fleming,  1828. 

THITONALIA  GRACtLLIMA  Stoanu,  18T1. 

Conch.  Mem.,  No.  6,  p.  1 ;  Amer.  Journ.  Conch.,  vol.  7,  pi.  14,  flg.  15. 
Monterey,  California,  to  San  GeroDimo,  Island,  L«n-er  California. 

ntnONALIA  GBACILLOU  OBESA  (Stunu  US.)  DM,  lilt. 

Proc.  U.  S.  Nat  Mus.,  vol.  66,  No.  2296,  p.  833. 
Monterey,  California,  to  Gulf  of  California. 


TBITONALIA  L 

Mai.  BoBsIca,  p.  160,  pi.  4,  figs.  4,  6;  Proc.  U.  S.  Nst  Mus.,  vol  .15,  pi.  20, 

fig.  7,  1892. 
Forrester  Island,  Alaska,  to  Catallna  Island,  California. 

TUTOKALIA  LDBIDA  A8PEKA  BUrf.  U«.  (Ptat*  U,  t|.  11.) 

Proc.  Zool.  Soc.,  p.  72. 

Sitka,  Alaska,  to  San  Pedro,  California. 


Mldjlleton  Island,  Alaska,  to  San  Olego,  California. 

TBITONALIA  LIISIDA  ROTUNDA  D>U.  IHl. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  No.  2295,  p.  838. 
Moss  Beach,  to  San  Luis  Obispo,  California. 

TBITONALIA  SaUAHDUFKRA  CutMnteT,  ISU. 

G*BB,  Pal.  Cal..  VOL  2,  p.  44. 

Santa  Barbara  to  San  Pedro,  CnUfomia. 

TKtTOKAUA  FOSCONOTATA  DaD.  »U. 

Proc.  n.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  333. 
Monterey  to  Catallna  Island,  California. 

TBITONALIA  P0UI40NI  CupcnMr.  IMI. 

Joarn.  de  Concbyl.,  ser.  3,  vol.  5,  p.  148.— Tbton,  Man.,  vol.  1,  pi.  88,  fig.  475. 
Santa  Barbara,  California,  to  Magdalena  Bay,  Lower  California. 

TBITONAUA  PAINEI  Dall,  UU.  (PUt*  I.  ■■.  I.) 

Proc.  Biol.  Soe.  Wash.,  vol.  18,  p.  174. 
Dnndas  Boy,  Alaska,  to  San  Diego,  California. 
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TRITONALIA  CIRCUHTBXTA  Slunu,  1171. 

Conch.  Mem.,  No.  6,  p.  1 ;  Amer.  Jount.  Coiicb.,  vol.  T,  pi.  14,  fig.  14. 
Trinidad  to  San  Pedro,  CBllfomta. 

TKITONALU  CIRCUMTBXT'A  CITBICA  DaU.  »». 

Proc.  U.  S.  Net  MU8.,  toL  66,  No.  220S,  p.  384. 

Saata  Barbara  lelaods,  to  Scammoo  Lagooa,  Lower  California. 

TSITONAUA  INTBRFOaSA  Cupmbr.  ISM.  •  (PbM  11,  tg.  1.) 

Proc.  Acad.  Nat.  Scl.  PWla.,  p.  64.— Tbtow,  Man.,  vol.  1,  pi.  39,  flg.  484. 
Semldl  Islands,  Alaska,  to  San  Diego,  CallforDla. 

TBITONAUA  INTBBF0S8A  ALPHA  (Cirpntar)  Dall,  !•».  (PUl*  II.  tg.  I.) 

Tills  Bulletin. 

TancouTer  Island  to  Mendocino  County,  California. 

TKITONALU  INTERFOSSA  BBTA  (CarvMdr)  DaU,  111*. 

Proc  Biol.  Soc.  Wasb.,  vol.  32,  p.  250. 
Monterey.  California. 

TBITONALIA  INTERFOSSA  CLATHRATA  (SUanu)  DaU,  111*. 

Prw.  U.  S.  Net.  Mrfs.,  vol.  56,  No.  2295.  p.  334. 
Monterey  to  Catalina  Island,  California. 

TRITONALIA  INTERFOSSA  MINOR  Dall,  111*. 

Proa  U.  S.  Nat.  Mub.,  vol.  56,  No.  2296,  p.  334. 
Catalina  Iriand,  California. 

TRITONALIA  INTERFOSSA  ATROPORPUBEA  (CuVMitor)  DaU.  1*1*. 

Proc.  U.  S.  Nat.  Mas.,  vol.  56,  No.  2296,  p.  834. 
Neab  Bay,  Washington,  to  San  Diego,  California. 

TRITONALU  FOVEOLATA  Blndi,  ISM.  ^ 

Proc.  ZooL  Soc.,  p.  127 ;  Zool.  Voy.  Sulphur,  Moll.,  pi.  8,  flgt.  IS,  16. 
Monterey  to  San  Diego,  California. 

TRITONALIA  STEARNSI  B*B»kUL  UIL 

Trans.  San  Diego,  Soc.  Nat  HlsL,  vol.  1,  No.  8,  p.  100. 
Monterey,  California. 

TRITONALIA  SCLERA  DaU,  Itl*. 

Proc.  D.  S.  Nat  Mus.,  vol.  56,  No.  2205.  p.  884. 
Coast  of  Wasblnetoa  to  Venice,  California. 

TRITONALIA  BDBANGDLATA  Stcanu,  1171. 

Goocb.  Mem.,  No.  12,  p.  5,  pi.  1,  flg  4;  Proc.  CaL  Acad.  ScL.  vol  B,  p.  81. 

pL  1,  flg.  4. 
Monterey  to  Santa  Barbara  Islands. 

TRITONALIA  HICHARU  Fsnl,  lUS. 

Proc.  Acad.  Nat  Sd.  PbUa..  18S8,  p.  18S,  figs. 
Orcas  Island,  Washington,  to  Gulf  of  CaUfomla. 

TRITONAUA  FRASERI,  OMnrd,   1*1*. 

Nautllns,  voL  83,  p.  136,  pi.  4,  flgs.  1,  2. 
Departure  Bay,  Tancoaver  Island. 

THTTONAUA  BARBARENSIS  Gibb.  ISH.  (Hat*  I,  (>.  (;  plaM  II,  Is,  I|J 

Proc.  Cat.  Acad.  Sd.,  vol  3,  p.  183. 

British  Columbia  to  the  Santa  Barbara  Islands,  California. 
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TRTTONALU  BPIFHANBA  DdL  Itl*. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  835. 
San  Pedro  and  Catallna  Island,  California. 

r  TKTrONAIJA  TSACHEIA  DsU,  1111. 

Proc  U.  S.  Nat.  Mas.,  vol.  56.  No.  22a\  p.  835. 
Sitka,  Alaska,  In  IS  fathoms. 

Gciuu  UROSALPINX  Stinpaoii.  1865. 

OKOBALFIKZ  CINKKEltS  Bar,  lUl- 

.Toom.  Acad.  Nat.  Sd.  PMIa.,  vol.  2,  p.  236;  Amer.  Goncta.,  vol.  S,  pi  20, 1831. 
San  FrandBCo  Bay,  to  San  Pedro,  Caltfornla,  Introdaced  with  Atlantic  seed 

Genua  EUPLEURA  H.  and  A.  Adams,  1853. 

SDFLBUKA  GBtPFI  Dili,  1111.  <PtaU  i.  U-  1>) 

Nautllua,  vol,  25,  No.  8,  p.  87. 

Sao  Diego,  Gallfomta,  tn  15  fatboms. 

Genus  TROPHON  Montfort,  1810. 

Snbgenaa  AnsmoTHOPHoif  Dall,  1008. 

AUBTBOTBOPHON  TSIANGULATUB  Carpntor,  IIM. 

Proc  CaL  Acad,  Set,  vol  7,  p.  224 ;  Proc.  D,  S,  NaL  Mos.,  vol.  14,  pi.  B, 

flgs.  1,  8.  6,  1801. 
Catallna  Island  and  San  Pedro,  California. 

SnbKenos  Neptcnu   (Boltea,  part,  1708)   Dall,  1902. 

KBPTUNBA  DAIXI  KaMt.  ISTt. 

Conch.  Cab.,  ed.  2,  Trophon,  p.  275;  Proc.  U.  S.  NbL  Mus.,  vol.  0,  pi-  4, 

fig.  Q,  isse. 

Arctic  Ocean  to  Fnca  Strait 

NKFTCNKA  DALU  ALTA  Ddl.  ISOI. 

Proc.  U.  S.  Nat.  Mus.,  voL  24,  p.  548. 
Bering  Sea. 

HBFTUKBA  SCTTOLA  OmU.  IHI.  (PUto  IS.  Si.  (.) 

Proc.  U.  S.  Nat.  Mns.,  vol.  14,  p.  188;  vol.  17,  pi.  27,  flg.  5,  1894. 
Prlbllof  Islands  to  Unalaska  Island,  Bering  Sea. 

NBFTUNBA  DISPARILIS  ball.  IBM. 

Proc.  U.  S.  Nat.  Mus.,  vol.  14.  p.  189;  vol.  17,  pi.  27,  flg.  4,  1804. 
Fnca  Strait  to  Colnmbla  River  entrance. 

NIPTUMEA  BOTUNDATA  DaD,  I**!.  (Flat*  II.  la.  ».) 

Proc.  U.  S.  Nat.  Mns.,  vol.  24,  No.  1264,  p.  547. 
Oft  Prlbllof  Islands,  Bering  Sea. 

NBPTUNEA  BLEOANTULA  IML  11*7.  (Plata  «.  6|.  «.) 

Smithaonlan  Misc.  Coil,  vol.  50,  No.  1727,  p.  165. 
Aleutian  Islands,  Alaska. 

RKPTUNRA  BEBINGt  Dall,  Ull.  (Plata  IS.  ■■.  1.) 

Proc.  D.  S.  Nat  Mus.,  vol.  24,  No.  1264.  p.  644. 
Ic7  Gape,  Arctic  Ocean,  to  Puget  Sound.    Japan. 
167080— 21— Bull.  112—8 
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NBPTUNEA  CEFDLA  Bowirbr.  UM. 

mes.  Conch.,  Trophon,  p.  61,  pi.  40*,  flg.  14,  pi.  4ffii,  tig.  27. 
Bering  Sea  and  Aleutian  Islands.    Pleistocene  of  Nortli  Japan  at  Tolcana 
Bay. 

NEPTUNSA  CTMATA  Dall,  IHl. 

Proc.  U.  S.  Nat  Mua.,  vol.  24,  No.  1264,  p.  648. 
Bering  Sea. 

NBPTUNEA  ITHITOHA  Dill,  Hit. 

Proc.  U.  S.  Nat  Mug.,  vol.  56,  No.  2285,  p.  337. 
Lynn  Canal,  Alaska. 

NBPTUNEA  ALASKANA  DaH.  HOI. 

Proc.  U.  S.  Nat  Mus.,  toI.  24,  No.  1264,  p.  645. 
Off  Dnalaska,  Bering  Sea,  lo  225  fathoms. 

NEPTUNBA  AVALONENSIS  Dili.  tin.  (Plata  «,  •«.   t.i 

Proc.  U.  S.  Nat  Mua..  vol.  24,  No.  1264,  p.  546. 
Catallna  Island,  Caliromia,  to  San  Diego. 

NBPIVNEA  BUCTHATA  Dull.  KM.  (PUte  IG.  a*.   7.> 

Proc.  U.  S.  Nat  Mus.,  vol.  24,  No.  1264,  p.  547. 
on  San  Diego.  California. 

NBPTUNEA  BENTLBTI  Dall,  1*I8. 

Proc.  U.  S.  Nat  Mub.,  vol.  34,  No.  1610,  p.  248. 
OIT  San  Diego,  California,  In  20  fathoms. 

NBPTUNEA  STAPOTUNA  Dall,  Hit. 

Proc.  U.  S.  Nat  Mua.,  vol.  56,  No.  2295.  p.  338. 
Sitka,  Alaska,  to  the  Coronado  Islands. 

NBPTUNBA  CALLICBRATA  Dall,  111*. 

Proc.  U.  S.  Nat.  Mns.,  vol.  56,  No.  2285,  p.  9S8. 
Monterey  to  San  Dfego,  California. 

NBPTUNEA  PACIFtCA  Dall.  KM.  (Plata  II.  Be.  S.> 

Proc  U.  S.  Nat  Mus.,  vol.  24,  No.  1264,  p.  644. 

Arctic  Ocean  southward,  on  the  vrest  to  Kamchatka  and  on  the  east  Id 
deep  water  to  Acapnico,  Mexico. 

NBPTUNEA  HULTIC08TATA  EMIuelMlli.  18!*.  (Plato  It.  tm.   l.> 

Zool.  Atlas,  pt  2,  p.  11.  pi.  fl,  fig.  4. 

Nunlvak   Island,  Bering  Sea,  to  San  Pedro,  California.     Also  Nortbem 
Japan. 

KBPTimEA  PBBBGBINA  Dall,  Itn.  (Plata  t.  •■.  ■.> 

Proc.  D.  S.  Nat  Mu&,  vol.  24,  No.  1264.  p.  64S. 
Catallna  Island,  California,  In  16  fathoms. 

NBPTUNEA  HACOUNI  Dall.  Hit. 

Canadian  Oeol.  Surv..  Mem.  14  N,  No.  1143,  p.  12,  pi.  1,  flg.  7. 
Fori  Althorp,  Alaska,  to  Barkley  Sonnd,  British  Columbia. 

NBPTUNBA  0BPHBU8  Goald.  lg«.  (Plata  i.  !«.  f.) 

Victoria,  British  Columbia,  and  oft  the  Columbia  River,  Orc^Dii. 
Proc  Boston  Soc.  Nat  Hist,  vol.  3,  p.  142 ;  Rept  U.  S.  Bspl.  Exp..  HolL, 
flg.  286,  1862. 
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NKPTU)>rBA  BIDTHI  Dall.  »«.  (Pbt*  U,  ■■■  1.) 

Proc.  U.  S.  Nftt  Mna,  toI.  24,  No.  1264,  p.  642. 

Pribllof  Islands,  Bering  Sea,  to  SonU  Barbara  Islands,  California. 

NBPTDNEA  STDABTI  E.  A.  Smlflu  lUI. 

Proc  Zool.  Soc,  p.  481,  pi.  48,  fig.  6. 

Sbnmaglc  Islands,  Alaska,  to  San  Diego,  California. 

SMtlon  TROPHOHOFBU  Bncqaojr,  DantienberE,  and  DoUfuR,  1883. 

NBPTUNBA.  TENUIBCULPTA  Cai*«Btm,  1S».  (PlaM  11,  Bn.  II,  11.) 

Ann.  Hag.  Nat.  Hist.,  ser.  8,  voL  17,  p.  277.— TaroN,  Man..  toI.  2,  p.  139, 

pi.  83,  flg.  S59,  1880. 
Soatheastera  Bering  Sea  to  TodoB  Santos  Bay,  Lower  California. 

NBPTONEA  CBRBITBN8IS  AimU,  IIM. 

Pal.  San  Pedro,  p.  249,  pi.  6,  Bg.  6. 

GerrltoB  and  San  Pedro,  California.    Pleistocene. 

KKFTUNEA  PEDBOANA  AraaM.  UN. 

PbL  San  Pedro,  p.  251,  pi.  6,  fig.  12. 

San  Pedro,  California.    Pleistocene  and  Pliocene. 

NBPTUNBA  LASIA  Dall,  Itl*. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  Na  229B.  p.  338. 
Off  Point  Plnos.  California,  in  495  fathoms. 

NEPTUNBA  APOLTONIS  IMI,  111*. 

Proc.  D.  S.  Nat.  Mus.,  vol.  66,  No.  2296,  p.  837. 

Off  Santa  Barbara  Isianda,  Caliromla,  In  216  to  839  fathoms. 

NBPTUNBA  KAHCHATKAKA  Dall,  mi.  <FUta  IS,  ■*.  T.) 

Proc.  U.  S.  Nat.  Mob.,  vol.  24,  No.  1264.  p.  541. 
Western  Bering  Sea,  100  fathoms. 

NBPTUNKA  TBIFHERA  DaU.  IISI.  (Plata  II.  fltl.  B.  «.) 

Proc.  U.  S.  Nat  Mns.,  vol.  24,  No.  1264,  p.  645. 

Pncs  Strait  to  San  Diego,  California,  and  off  Piedras  Blaucas,  Lower  Cali- 
fornia, In  486  fnttioms. 

NBPTUNBA  TOLOHIA  DaU,  1911. 

Proc  U.  8.  Nat.  Mus.,  voL  66,  Ho.  2285,  p.  337. 
SaD  Mlfrnel  Island.  California,  in  376  fathoms. 


Subfamily  Thaisinae. 

Genns  THAIS  Bohen,  1798. 

Subgenus  Ndcella  Bolten,  1798. 

NDCELLA  LAHBLLOSA  Gnalln,  1111. 

Syst  Nat,  vol,  7,  p.  8498 ;  Proc.  D.  S.  Nat  Mas.,  vol.  49.  p.  663.  pi.  74.  Bga.  5-8.  ' 
Port  Clarence,  Bering  Strait  and  southward  on  the  west  to  Sado  Island, 
Japan  Sea,  on  tlie  east  to  the  Aleutian  Islands,  and  Santa  Bari)ara,  Cali- 
fornia.   Pliocene  and  Pleistocene  of  California  and  Oregon. 
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NUCBIXA  LAHELLOSA  FRANCI8CANA  Dall,  1111. 

Proc.  U.  S.  Nat.  JIus.,  vol.  49,  p.  565,  pi.  74,  fig.  6. 
San  Frandsco  Ba^,  Callfomla. 

NDCBLLA  LAMBLLOSA  BOKHICA  Dall,  ItlE. 

Proc.  U.  S.  Nat.  Mus.,  toI.  40,  p.  665,  pi.  74,  fig.  8. 
Inner  Harbor  of  Sitka,  Alaska. 

KUCBLLA  LAHELL08A  NEPTUNEA  Dall,  ISIE. 
Proc.  U.  S.  Nat.  Mua.,  vol.  49,  p.  565. 
Cook's  Inlet,  Alaska. 

miCELLA  LAMBLLOSA  CTUICA  Dall,  Ull. 

Proc.  U.  S.  Nat  Mus.,  vol.  40.  p.  BOi.  pi.  74,  flg.  6. 
Surf-beaten  rocka,  coast  of  Washington. 

HtJCBLLA  LAHELLO&V  81TKANA  DaU.  »1I. 

Proc.  U.  S.  Nat.  Mus.,  vol.  49,  p.  B66,  pi.  74,  Hg.  4. 
Inner  Harbor,  Sitka,  Alaska. 

miCELLA  UHA  Hartrn,  VM. 

111.  Nondescript  Shells,  table  2,  pi.  48;  Proc.  U.  S.  Nnt  Hns.,  vol.  49,  pt  75, 
flga.  4-6,  1S15. 

Kotzebue  Sound,  Arctic  Ocean,  soutb  on  the  west  to  Bering  Island,  tbe  Kuril 
fclands  and  Northern  Japan,  on  the  enst  to  tbe  Aleutian  Islands,  Alaska, 
Monterey,  and  San  Diego,  California,  and  Cerros  Island,  Lower  California. 

HDCELLA  C^NALICULATA  Dado*.  1§». 

Ann.  Sd.  Nat.,  vol.  26,  p.  104,  pi.  1,  lie.  1. 

Tbe  whole  Aleutian  cbain,  eastward  to  Sitka  and  southward  to  Mooterey. 

NUCELLA  CANALICULATA  ANALOGA  Failic*,  UW. 

Proc.  Zool.  Soc.,  p.  273,  pi,  11,  flg.  12. 
California.     (Forbes.) 

miCBLLA  CANAUCITLATA  COHPBES8A  DalU  ItU.  * 

Proc.  U.  S.  NaL  Mus.,  vol.  49,  p.  669,  pi.  74,  flg.  2. 
Monterey,  California. 

NUCBLLA  EHARGINATA  DMhana,  IBS*. 

Ilevue  Zool.  Soc.  Cnv.,  p.  360.— OtrfsiN,  Meg.  de  Zool.,  1841,  pi.  2S. 

Bering  Island  and  the  Okhotsk  Sea  on  the  west;  on  the  east  from  Hag- 

melster  Island,  Bering  Sea,  and  southward  to  Cnllfomla,  Masatlan,  and 

Topolobampo,  Mexico. 

NUCELLA  EHABCINATA  OSTBINA  Goald,  ISU. 

RepL  U.  S.  Expl.  Exp.,  Moll.,  p.  244,  pi.  18,  flgs.  310  a-b. 
Tlllaraook,  Oregon. 

NUCELLA  EHAEGDtATA  FBOJBCTA  Dall,  ltl5. 

Proc.  U.  S.  Nat.  Mus.,  vol.  44,  p.  671,  pi.  715,  Hg.  3. 
Sitka,  Alaska. 

G«na8  ACANTHINA  Fischer,  1807. 

Subgenus  Acanthinucella  Cooke,  1918. 

ACANTHINUCELLA  8MBATA  BlabiTlll*.  1§I1. 

Nonv.  Ann.  du  Mus.  Paris,  vol.  1,  p.  252,  pi.  32,  flu.  8. 
Puget  Sound  to  San  Diego,  Callforula,  and  Socorro  Island. 
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ICINTHINUCELLA  SPIBATA  PUNCTULATA  SvMibr.  INI. 

Conch.  IllUMtr.  i/ottoceroa,  flE>  3. 

Monterey,  Gallforaia,  to  San  Tomas,  Lower  California,  and  Socorro. 

ACAMTHINUCKLLA  8PIKATA  AURANTU  \D>1I,  IIU. 

Pnx.  U.  K.  Nat.  Mus.,  vol.  34.  No.  1610,  p.  248. 
Newport  snd  San  Pedro,  California. 

ACANTHDmCELLA  PADCIUKATA  SlMrai.  ISTl. 

Couch.  Blenio.,  No.  6,  p.  1 ;  Amer.  Joum.  Conch.,  vol.  7,  p.  167,  pi.  14,  flg.  18. 
San  Pedro,  Gallfomia,  to  Cerros  Island,  Lower  California. 

Subgenus  Agahthina  b.  b. 

ACANTBINA  LUGDBRia  Sowarbr.  IBU. 

Gen.  Shells,  A/onoceros,  flg.  3 ;  Conch.  III.,  flg.  11,  1S3S. 
San'Dlego,  California  (Ritchie),  to  Magdalena  Bay,  Lower  Gallfomia,  and 
the  Galapagos  Islands. 

Genus  FORRERIj^  Jouueanme.  1880. 

FORKERIA  BELCHERI  Hiii^  lUl. 

Proc.  Zuol.  Sue.,  p.  127 ;  ZooL  Voy.  Eutptiur,  Moll.,  pi.  2,  figs.  1-3,  1844. 
San  Pedro,  California,  to  Scammon  Lagoon,  Lower  California. 

Family  CORALUOPHILIDAE. 

Genua  CORALLIOPBILA  H.  and  A.  Adams,  1853. 

Subgenus  Pseudouubes  Monterosato,  18^2. 

PSEVDOtfUREX  COSTATA  BIMdtUU,  1S31. 

Nouv.  Ann.  du  Mus.  Purls,  vol.  1,  p.  232,  pt.  11,  fig.  8.     ' 
San  Miguel  Island,  California,  to  Panama. 

rsnnwinmEx  eiNDSn  canxnur,  lui. 

Mazatlan  Cat.,  p.  205;  Zool.  Voy.  Sulphur,  Moll.,  pi.  1,  figs.  10,  17. 
Point  Conception,  California,  to  San  Diego,  and  Panama. 

MBDDOHUBEX  KINCAIDI  OtU,  III*. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56.  p.  330. 
Puget  Sound  (Kincaid). 

I 

Suborder  Streptodonta. 

Superfamily  PTENOGLOSSA. 

Family  EPITONIIDAE. 

Genua  EPITONIUM  Bolten,  1798. 

Subgenus  Ofai.ia  H,  and  A.  Adams,  18S3. 

OPALIA  WBOBLRW8KU  HSnh.  Wi. 

Jonrt).  Acad.  Nat.  Sd.  Phlla.,  ser.  2,  vol.  8,  p.  190;  Bept  U.  S.  ExpL  Exp., 

MolL.  p.  207,  1852.~KEia',  West  Coast  Shells,  p.  182,  fig.  178,  1911. 
Forrester  Island,  Alaslca,  to  San  Diego,  Gallfomla- 
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OPAUA  SnCTA  D«  Bmrr,  Ul*. 

JoDrn.  de  Conchyl.,  voL  44,  No.  1,  p.  8ft 

Forrester  lalaiid,  Alaska,  to  Magdalena  Bay,  Lower  CaUfonUa. 

Subgenus  Dektibcaia  De  Boury,  1886. 

DBNTISCALA  CKBNIHARaiNATA  Dall.  ItH. 

Proc.  U.  S.  Nat.  Mm,  toL  53,  p.  478. 

Monterey,  California,  to  Puerto  Llbertad,  West  Mexico. 

DENTISCALA  NBSIOTtCA  Dalt,  1*17. 

Proc.  U.  S.  Nat.  Mus.,  vol.  53,  p.  473. 
Gatallna  Island,  Oaltfornla. 

Subgenus  Nodibcai.a  De  Boury,  1889. 

NODISCALA  SP0NGI08A  Curutn,  1(44. 

Proc.  Cal.  Acad.  Sd.,  vol.  8,  p.  222;  SuppL  Rep.  Brit.  Aasoc,  p.  860. 
Off  Oregon  coast  tn  GO  fathoms  to  Monterey,  California. 

HODIBCALA  RBTIPOROSA  CarvMMr,  1S44. 

Proc.  Cal.  Acad.  Scl.,  vol.tl,  p.  222;  SuppL  E^>.  Brit  Assoc,  p.  etW. 
Catallna  Island,  California,  to  Qnlf  of  California. 

Subgenus  Acibsa  MOrch,  1657. 

ACU8A  BORBALIS  (BMk>  Lnll,  ISlt.  (PUta  11,  l«.  ».> 

.  Rising  of  Sweden,  p.  37,  pi.  2,  ^s.  11-12. 
Aleutian  Islands,  Alaska.    Clrcumboreal. 

ACISaA  B0RKAU8  OCHOTBNSIB  Mldd«nd«ir.  IMt. 

MaL  Rosslca.  vol.  2,  p.  98;  Slblrische  Relse,  p.  213,  pi.  12,  figs.  12-14. 
Arctic  Ocean  Dear  Bering  Strait,  Bering  Sea,  and  the  Okhotsk  Sea. 

Subgenus  BoBcoaoALA  Kobelt,  1902. 

BOREOSCALA  GREENLANDICA  F«ir.  1811. 

CoDchology,  pi.  28,  flg.  a 

Arctic  Ocean  near  Point  Barrow  and  southward  ou  the  wMt  to  nortbeni 
Japan ;  on  the  east  to  Wrangell,  Alaska.    GlrcumboreaL    Also  Pliocene; 

Subgenus  Aspkbobcala  De  Boury,  1909. 

A8PBBOSCALA  BBLLASTBIATA  Cupontar,  IS44.  \ 

Suppl.  Rep.  BrlL  Assoc,  p.  660;  Proc.  Cal.  Acad,  Scl.,  vot  8,  p.  221,  1866. — 

AsnoLD,  Pal.  San  Pedro,  pi.  9.  flg.  17. 
Monterey  to  San  Dl^o,  Callforala. 

ASPKBOBCALA  LOWBI  ttell,  ISM.  <Pteta  (,  ««•  H.) 

NauQlos,  vol.  20,  No.  4,  p.  44. 
Catallna  Island,  California. 

ASPSSOSCAI.A  COOKBANA  IWI,  I>1T. 

Proc  U.  S.  Nat.  Mus..  voL  63,  No.  2217,  p.  476. 
San  Di«go,  CaUfomla. 

A8PKSOSCALA  AKNOISI  Ddl,  ItlT. 

Proc  U.  S.  Nat.  Mus..  voL  68,  No.  2217,  p.  4ra. ' 
San  Pedro,  California. 
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A0PEBO8CALA  LAGUNABtm  D^.  KIT. 

Proa  U.  S.  NaL  Mas.;  toI.  53,  No.  2217,  p.  477. 
Lagnna   Beecb,   Callfornta. 

SnbEenns  Gusotbima  M6rcb,  18S2. 


NautUus,  TOL  20,  No.  U,  p.  128. 
Monterey  to  San  Pedro,  Galtfornla. 

SubgenoB  NmimecALA  De  Boury,  1909. 

NITIDOSCALA  DnHANOBCM  Cuputu,  IMS. 

Add.  Mag.  Nat  Hist.,  ser.  3,  vol.  14,  p.  28.— Tbyok,  Man.,  vol.  9,  pL  14, 

flff.  48. 
Forrester  Island,  Alaska,  to  Todos  Santos  Bay,  Lower  GaUfonila. 

NITIDOSCALA  TINCTA  CupuUr.  UW. 

Ann.  Mag.  Nat  Hist,  aer.  3,  vol.  14,  p.  28.— Tbtok,  Man.,  voL  9,  pi.  14, 

Qg.  «. 
Monterey,  Callfonila,  to  the  Golf  of  Gallfornla. 

NITIBOSCALA  FAUUaOSA  DaU.  1117. 

Proa  U.  S.  Nat  Mua.,  voL  03,  No.  2217,  p.  478.— Keep,  West  Coast  Shells^ 

p.  188,  fig.  174. 
Monterey,  California,  to  Gulf  of  Galifornta. 

NinDOSCALA  FERSBTURA  D^  HIT. 

Proc  U.  8.  Nat  Mus.,  vol.  63,  No.  2217,  p.  47S. 
San  Diego,  California. 

NrnD08CAl.A  SUBCOBONATA  Cupatar,  IHL 

Proc  Cat  Acad.  Sci..  vol.  3,  p.  221. 
Vancouver  Island  to  San  Diego,  California. 

NITIDOSCALA  DBNSICLATHSATA  Dall.  ItlT. 

Proc  U.  S.  Nat  Mus.,  vol.  53,  No.  2217,  p.  478. 
Neah  Bay,  Washington,  to  San  Diego,  Oallfomla. 

NITIDOSCALA  CREBBIC08TATA  Cupntvr,  ISM. 

Proc.  Gal.  Acad  Sd.,  voL  3,  p.  222. 
Tancouver  Island  to  Gulf  of  Gallfornfa, 

NITIDOSCALA  HEXAGONA  Somtto,  IHi. 

Proc  Zool.  Soc,  p.  29;  Thes.  Conch.,  vol.  1,  p.  08,  pi.  33,  flg.  67,  1847. 
Santa  Cruz,  Oallfomla,  to  Panonia. 

NITIDOBCALAT     TIABA  CarpMitar,  1§M. 

Proc  ZooL  Soc,  p.  194. 

Gatallna    Island,   California,    to   Todos    Santos    Bay,    Lower   Gallfomln. 

Panama  7 

'  NITIDOSCALA  COLUMBIANA  Dili.  1*1T. 

Proc  U.  S.  Nat  Mns.,  voL  53,  No.  2217,  p.  481. 
Off  Columbia  River,  Oregon,  to  Gulf  of  California. 

NITIDOSCALA  SAWINAE  Dall.  IIH.  <Flat*  «,  ■■.  11.) 

Proc  Biol.  Soc  Wash.,  vol.  16,  p.  175. 
Monterer  to  Gatallna  Island.  California. 
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NITIDOSCALA  CATALINENSIS  Dull.  HIT. 

■     Proc.  V.  S.  Nat.  Uus.,  vol.  53.  No.  2217,  p.  481. 
Cntalinn,  Island,  California. 

NITIDOSCALA  CAUFOKNICA  Itell.  1*17. 

Proc.  U.  S.  Nat.  Uus.,  vol.  53,  No.  221T,  p.  482. 

San  Miguel  Island,  California,  to  Gulf  of  California. 

MirmoSCALA  RECTILAMINATA  DaO,  IMT. 

Nautilus,  vol.  20,  No.  11,  p.  127 ;  Proc.  U.  S.  Nat.  Mus.,  vol.  53,  p.  < 
Monterey,  Callfomin,  to  Gulf  of  California. 

NITIDOSCALA  CAAHANOI  D«II  and  Bartwh,  ISl*. 

Canada  Geol.  Surv.*Mein.  14  N.,  No.  1143,  p.  13,  pi.  1,  flg.  1. 
Vancouver  Island  to  San  Pedro,  California. 

NITIDOSCALA  SEGIOHONTANA  DbIL  I91T. 

Proc.  U.  S.  Nat.  Mus.,  vol.  63,  No.  2217,  p.  481. 
Monterey  Boy,  In  30  fathoms. 

NITIDOSCALA  BEBRTI  Dall,  HOT. 

Nautilus,  vol.  20,  No.  11,  p.  127.  ' 

Monterey  to  Sna  Diego,  California.  , 

NITIDOSCALA  INCONSPICUA  S«v*rto.  lUT. 

Tlies.  Conch,,  vol.  1,  p.  90,  pi.  33,  flg.  53. 
Oft  San  Dlfgo,  California,  In  75  fathoms. 

NITIDOSCALA  DIEGBNSIS  Dall.  ItlT. 

Proe.  U.  S.  Nat.  Mus.,  vol.  53,  No.  2217,  p.  483. 
San  Diego,  California,  to  the  Gulf  of  Gallfomlu. 

Section  CRISPOSCALA  De  Boary,  1909. 

NITIDOSCALA  CATALINAB  Dall.  ItOS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  34,  No.  1610,  p.  252. 
Forrester  Island,  Alaska,  to  San  Diego,  Callforniu. 

NITIDOSCALA  RBGtJM  DaH.  ItlT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  53,  No.  2217,  p.  484. 
Point  Reyes  to  San  Diego,  California. 

NITIDOSCALA  TABULATA  Dall,  1>1T. 

Proc.  U.  S.  Nat.  Mua,,  vol.  58,  No.  2217,  p.  483. 
San  Pedro,  Californtn,  to  Coronado  Islands. 

NITIDOSCALA  ACBOSTEPHANUS  Dall,  IMS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  24,  No.  1610,  p.  2.-1. 
Monterey,  California,  to  Coronado  Islands. 

Section  GLOBISCAKA  De  Boury.  1B09. 

NITIDOSCALA  OBCDTTIANA  Dall,  HIT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  53,  No.  2217,  p.  484. 
San  Diego,  California. 

NITIDOSCALA  BARBAIUNA  Dall,  1*11. 

Proc.  n.  a  Nat.  Mus.,  vol.  66,  No.  2295,  p.  341. 
Ran  Diego,  California,  to  Panama. 
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mrWOBCALA  ZEFBTBIA  Dall.  Itll. 

Proa  U.  S.  Nat.  Mus.,  vol.  53,  No.  2217,  p.  485. 
San  Diego,  CaUfomla. 


Family  JANTHINIDAE. 

Genus  JANTHINA  BolUn,  1798. 
> 

JANTHINA  GLOBOSA  SwaloMD.  ItU. 

Zool.  lU^  ser.  1,  TOL  2,  pL  85. 

Paget  Sound  to  Gulf  of  California.    Pelagic. 

JANTHINA  CSRCLKATA  BMn,  lUt. 

Oonch.  Icon.,  Janthina,  fig.  7. 
San  Diego,  California.    Pelagic. 

JANTHINA  EUGUA  tamaxA,  1112. 

Anlm.  Sana.  Vert,  ser.  1,  vol  6,  p.  206.— Tbyok,  Man.,  vol.  9,  p.  37,  pi.  10, 

flg.  17. 
Catallna  Island.  California,  to  West  Mexico.    Pelagic.    . 


Superfamily  GYMNOGLOSSA. 

Family  MELANELLIDAE. 

Genns  MELANELLA  Boirdich,  1822. 

Section  XXLAITEIXA  i.  i. 

HELANBLLA  HONTEREYENSia  Bartult,   HIT. 

Proc.  U.  S.  NaL  Mua.,  vol.  53,  No.  2207,  p.  320,  pi.  38.  flg.  a 
Trinidad  to  Monterey  Bay,  California. 

HELAMBLLA  PBNINBUI.ABI8  BartMh,  ISIT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  53,  No.  2207,  p.  320,  pi.  39,  flg.  4. 
San  Diego,  California,  to  Magdalena  Bay,  Lower  California. 

KBLANEIXA  LASIBA  Butodb  l*U- 

Proc.  U.  S.  Nat  Moa.,  vol  53,  No.  2207.  p.  321,  pL  40,  fig.  3. 
San  Pedro,  California,  to  Mn'gdalena  Bey,  Lower  California. 

■BLANBLLA  THEBSITBS  Ciiptnlar.  ISH. 

SappL  Rep.  Brit  Assoc.,  p.  659 ;  Ann.  blag.  Nat.  Hist.,  ser.  3,  vol  15,  p.  ? 

Proc.  U.  S.  Nat.  Mtis.,  vol.  53,  No.  2207.  pi.  41,  flgs.  1,  2.  3. 
Monterey,  California,  to  San  Geronlmo  Island,  Lower  Oallfomtn. 

HBI.ANELLA  COLIIHBIANA  BtttaA,   HIT. 

Proc.  D.  S.  Nat.  Mus.,  vol.  53.  No.  2207,  p.  324,  pi.  41,  flg.  6. 
Baranoff  Island,  Alaska,  to  Departure  Bay,  British  Columbia. 

UBLANELI^  COHOXSK8I8  Buticb,  HIT. 

Proc.  U.  S.  Nat  Mus.,  vol.  53,^  No.  2207,  p.  325,  pi.  41,  fig.  4. 
Gomox,  Vancouver  Island,  British  Columbia. 
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HBLANBLLA  HACBA  ButMfe.  1*1T. 

Proc.  U.  S.  Nat  Mas.,  vol.  63,  No.  2207,  p.  326,  pi.  41,  fig.  6. 
Depairttire  Bay,  British  Golnmbla,  to  Seattle,  Washlnetoo. 

MEI.ANBLI^  BEKBTI  Bartwk,  UlT. 

Proc.  U.  S.  Nat  Mas.,  voL  63,  No.  2207,  p.  326,  pi.  42,  flg.  S. 
Monterey  Bay  to  Catallna  laland,  California. 

USULKBLLA  GBIPPt  Bwtttfe.  HIT. 

Proc.  U.  S.  Nat.  Mns.;  voL  53,  No.  2207,  p.  327,  pi.  42,  flg.  6. 
San  Pedro,  Callfornta,  to  Point  Abreojoe,  Lower  Oallfornla. 

HBLANBLLA  CATAUNEK8I8  Butwh.  ItlT. 

Proc  U.  8.  Nat  Mus.,  vol.  63,  No.  2207,  p.  329,  pL  40,  fig.  7. 

Son  Rosa  Island,  California,  to  San  Hlpollto  Point,  Lower  California. 

SeoUon  XVUHA  BUto,  18M. 
HBLANBLLA  HICANS  CupuM,  ISM. 

Sappl.  Sep.  Brit.  Assoc.,  p.  656;  Proc  Acad.  Nat  Scl.  PUU.,  19BS,  p.  68; 

Proc.  U.  S.  Nat.  Mns.,  vol.  53,  p.  303,  pL  34,  flgs.  1-6. 
Vancouver  Island  to  Point  Abreojos,  Loner  Gallfoniift.    Also  Pletatocene 

and  Pliocene. 

HBLANBLLA  UCANS  bOSBAUS  BartKh,  1*1T. 

Proc.  U.  S.  Nat  Hub.,  vol.  63,  No.  2207,  p.  80S,  pL  35,  &g.  7. 
Kodlak  Island,  Alaska,  to  Vancouver  Island,  British  Columbia. 

HBLANBLLA  BUTILA  CmpmtT.  IMt. 

Sivpl.   Bnt  Assoc.,  p.  606;  Proc.  Cal.  Acad.   Sd.,  voL  3,  p.  221;  Proa 

D.  S.  Nat  Mus.,  voL  S3,  No.  2207,  pi.  35,  figs.  2,  3,  6. 
Vancouver  Island,  British  Columbia,  to  Magdalena  Bay,  Lower  Oallfomla. 

Also  Pleistocene  and  Pliocene. 

HBLANBLLA  OLDBOTDI  BurtMb,  HIT. 

Proc  U.  S.  Nat  Mus.,  voL  63,  No.  2207,  p.  809,  pi.  36,  flga.  6,  6,  7. 
San    Pedro    to    Point   Abreojos,    Lower    Oallfomla.      Also   Pliocene    and 
Pleistocene 

HBLANBLLA  BANDOLPHI  TaMtta.  IS**. 

Proc.  Acad.  Nat  Scl.  Phlla.,  p.  266,  pi.  11,  flgs.  13,  14. 
Aleutian  Islands  to  Puget  Sound. 

HBLANBLLA  CALIFOBNICA  BwtKb,  HIT. 

Proc.  U.  S.  Nat  Mus.,  vol.  53,  No.  2207.  p.  318,  pi.  87,  flg.  1. 
Catallna  Island  and  San  Martin,  Galitomia. 

HBLANBLLA  HEHPHILU  BMtoeh.  ItlT. 

Proc.  U.  S.  Nat  Mus.,  voL  53,  No.  2207,  p.  313,  pL  87,  fig.  6. 
San  Diego.  California,  to  Point  Abreojos,  Lower  California. 

HBLANBLLA  COHPACTA  C>rpa>t«r,  UM. 

SuppL  Rep.  Brit  Assoc,  p.  659 ;  Proc.  Gat  Acad.  ScL,  voL  S,  p.  221 ;  Proc. 

U.  S.  Nat  Mus.,  VOL  53,  No.  2207,  pL  87,  fig.  8. 

San  Pedro,  California,  to  Point  Abreojos,  Lower  California. 

HBLANBLLA  TACOHAKNBU  BuIkIi,  1*IT. 

Proc  U.  S.  Nat.  Mus.,  vol.  53,  No.  2207,  p.  316.  pL  88,  flg.  5. 
Tacoma,  Washington. 
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Proc.  U.  8,  NaL  Mus.,  vol.  S3,  No.  2207,  p.  S34,  pi.  43,  fig.  5. 
Sen  Diego,  Gallfomla. 

SABIKBLUl  PTILOCBINICOLA  Barluli,  ll«. 

Proc.  U.  S.  Nat  Mus..  voL  32,  p.  555,  pL  53;  vol.  I}3,  p.  385,  pi.  44,  fig.  2, 
V  1917. 
FaraslUc  on  PtOocrinug,  In  1,588  IttUioma,  off  BrlUsh  Col'ambla. 

G«n<u  ENTOCOLAX  VoigU,  1888. 

BNTOCOUZ  LtlDWIGI  TMlU.  ISSI. 

Zeltschr.  Wiss.  ZooL,  vol.  47,  p.  658,  pL  41-43. 
Bering  Sea,  parasite  of  MvriotrwAiU. 

GmuB  CTTHNA  Carpenter,  1864. 

CTTHMA  ALiBBDA  Carpmtt,  ISM. 

Proc.  Cal.  Acad.  Scl.,  vol.  3,  p.  219. 
Sontbem  California.    Parasitic  on  starflsbes. 

Genus  HALIELLA  Monterosato,  1873. 

KAUBLLA  ABTSSICOLA  BmrluL  IIOS. 

Proc.  U.  S.  Nat  Mus.,  vol.  53,  No.  2207.  p.  386.  pi.  43,  fig.  8. 
la  822  fathoms  off  San  Diego,  California,  and  soutbward  to  latitude  27* 
north,  off  Point  Pablo,  Lower  CaUfomla,  In  284  fathoms. 

HAUELLA  LOHANA  D^.  KM. 

Proc.  U.  S.  Nat.  Mus.,  vol.  34,  p.  253 ;  vol.  58,  p.  337,  pi.  44,  fig.  1. 
Off  Point  Loma,  San  Diego  Count;,  California,  In  650  fathoms. 

Genua  STROMBIFORMfS  Da  Costa,  1778. 


BTBOKBIFOKHIS  CAUFORNICCS  Bartfch.  1>I7. 

Proc  U.  S.  Nat  Mus.,  vol.  53,  No.  2207,  p.  840,  pi.  45,  flg.  5. 
Catnllna  Island,  to  San  Diego,  Callfomla. 

BTBOHBIFOBina  ALKO  BMtach,  ItlT. 

Proc.  U.  S.  Nat.  MuH.,  vol.  53,  No.  2207,  p.  342,  pL  46,  flg.  5. 
Santa  Roaa  Island  to  San  Diego,  California. 

Genus  ACLI3  Lov^n,  1846. 

Subgenus  Graph  is  Jeffreys,  1869. 

GRAPmS  SHEFAKDIANA  DbII,  Mil. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  p.  342. 
San  Pedro  to  San  Diego,  California. 
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Subgenus  AcLia  b.  a 

T  ACUS  TUBBITA  CwpanUr,  18M. 

Suppl.  Uep.  Brit  Assoc.,  p.  637;  Proc  Oal.  Acad.  Set,  vol.  3,  p.  219.  18QG; 
Proc.  U.  S.  Nat.  Mus.,  vol.  39,  pL  62,  tig.  4. 
San  Pedro,  California. 

TACU8  OCCIDENTAUS  BampUIl.  1SI4. 

Zoe,  vol.  4,  Na  4,  p.  395 ;  Proc.  U.  S.  NaL  Mus.,  voL  39,  pi.  62,  fig.  2.  X 
San  Diego,  Calif om  la. 

Genus  NISO  RIbso,  1826. 

NISO  LOHANA  BuMck,  1*17. 

Proa  D.  S.  Nat.  Mus.,  vol.  53,  No.  2207,  p.  350,  pi.  49.  fig.  4. 
Saata  Itosa  Isl^d  to  Point  Loma,  California. 

NIBO  HIPOUTENSia  BartKh,  Mil. 

Proc.  U.  S.  Nat  Mus.,  vol.  53,  No.  2207,  p.  j)50,  pL  40,  fig.  5. 
San  Diego,  California,  to  San  Htpollto  Point,  Lower  CaUforoia. 


Family  PYRAMIDELUDAE. 

Genus  PYRAMIDELLA  Lamarck,  1799. 

Subgenus  Lorochaeus  Mfirch,  1S75. 

LONGCHABUS  ADAH8I  CariMBUr,  18(4. 

SuppL  Itep.  Brit.  Assoc,  p.  546;  U.  S.  Nat.  Mas.,  Bull  68,  p.  21,  pi.  1,  flg&  6, 

ea,  1009. 
Montere;,  California,  to  Mazatlan,  Mexico. 

LONGCHAECB  HBXICANUS  Pall  ui  BwtMh,  IMt. 

U.  S.  Nat  Mus.,  BulL  68,  p.  23,  pi.  1,  flg.  12. 

Sao  Diego,  California,  to  Scammon  Lagoon,  Lower  California. 

LONfiCHAEUa  HAZATLANICUS  Dall  uti  BartHlb  IHI. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  24,  pi.  1,  fig.  7. 

San  Diego,  California,  to  Cape  Tepoca,  western  Mexico. 

Subgenus  Phaiicioeu.a  Dall,  1889. 

PHABCIDELLA  ACHATES  GoiOd.  ISU. 

Boston  Joum.  Nat  Hist.,  vol.  6,  p.  385,  pi.  14,  fig.  13. 

T  Santa  Barbara,  California  (Jewett).    Mazatlan,  Mexico. 

Genua  TURBONILLA  Risso,  1826. 

TURBONILLA  GILLI  D^  and  Bkrtoeh,  IHT. 

Proc.  U.  S.  Nat.  Mua.,  vol.  33,  p.  493,  pi.  14,  flg.  5. 
Catalina  Island  to  San  Diego,  California. 

TURBONILLA  GtLLl  DELH0NTENSI8  D*I1  and  BwMA  IMT. 

Proc.  D.  S.  Nat.  Mus..  vol.  83,  p.  494,  pi.  14,  fig,  7. 
Monterey  Bay,  California. 
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TDBBONIUA  DIEGBNBIS  Dall  mod  BmrtMih,  IfH. 

U.  S-  NaL  Mds.,  Bull.  6S,  p.  31,  pi.  2,  fig.  13. 
San  Pedro  to  San  Diego,  California. 

TUBBONILLA  ACRA  DaD  nd  BartKk.  IIM. 

D.  8.  Nat.  Mus.,  Bull.  68,  p.  82,  pi.  2,  fig.  14. 
Catalloa  lalaod,  California. 

Subgenus  CHEUNmiA  Orblgny,  1SS9. 

CHBMNITZIA  HYFOLI8PA  DatI  aod  Bartwii,  Ifll. 

U.  S.  Nat.  Mas.,  BulL  88,  p.  84,  pi.  2,  fig;  8. 
CotaliDa  Island  to  San  Diego,  CalUoinia. 

CHKHNITZIA  ASPTNOTA  IMI  mad  Bartwk,  IH*. 

V.  8.  Nftt.  Mus.,  Ball.  68,  p.  35,  pL  2,  flg.  10. 

Sao  Pedro,  California,  to  San  Uartln  Island,  Lower  Catifomla. 

CHKHNITZIA  ENG8ERGI  Bartfch.  1*M. 

Journ.  Wasb.  Acad.  Sd.,  voL  lt>,  1920.  • 
San  Juan  Islands,  Gulf  of  Qeorgia, 

CHBHNITZIA  GABBIANA  CMpn,  IST*. 

Anier.  Joum.  Conch.,  vol.  6,  p.  66. 
Monterey,  California. 

CHBHNITZIA  SANTABOBANA  DaU  and  BuWch,  IMI. 

U.  8.  Kat.  MUB.  BulL  68,  p.  36,  pi.  2,  flg.  7. 
Santa  Itosa  Island  to  San  Dl^o,  Callfonila. 

CHBHNITZIA  CLARINDA  Butadh  lilt. 

Proc.  U.  a.  Nat.  Mus.,  vol.  42,  p.  264,  pi.  35,  flg.  4. 
San  Diego,  California. 

CHBHNITZIA  HURICATOIDES  DaU  and  Barlidb  HIT. 

Proc  U.  8.  Nat.  Mus.,  vol.  83,  p.  495,  pL  14,  flg.  2. 
Monterey,  Calif omla. 

CHBHNITZIA  KBLSBTI  DaU  utd  Bartufe.  IMI. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  3t»,  pi.  2,  Og.  16. 

Santa  Barbara,  California,  to  San  Ignado,  Lower  California. 

CHBMNITZIA  BATMONDt  DaU  and  Bartai^  IIM. 

V.  8.  Nat  Mus.,  Bull.  68,  p.  30,  pi.  2,  flg.  17. 
Santa  Rosa  Island  to  San  Diego,  Callfonila. 

Subgenus  Stuotubbonilla  Sacco,  1892. 

STRIOTUBBONILLA  DINOBA  BarMch.  llll. 

Proc.  U.  8.  Nat  Slua,  vol.  42,  p.  264,  pi.  85,  fig.  8. 
San  Diego,  California. 

eTRIOTUKBONILLA  BUTTONI  DaU  and  BartM^  IIH. 

U.  S.  Nat.  Mob.,  Bull.  68,  p.  43,  pi.  8,  fig.  4. 

Santa  Rosa  Island,  California,  to  Point  Abreojos,  Lower  CaUfornla. 

STBIOTURBONILLA  VANCODVKRENSIS  Baird,  IMI. 

Proc.  Zool.  Soc,  p.  67;  Proc.  U.  8.  Nat.  Mus.,  voL  80,  p.  406,  pi,  44,  flg.  1, 

1907. 
Port  Etches,  Alaska,  to  Paget  Sound. 
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SISIOTUBBOIOLLA  CANADENSIS  Bmrtidb  ItlT. 

Proc.  U.  8.  Nat.  Mus.,  toL  52,  No.  2193,  p.  640,  pi.  44,  fig.  11. 
Forrester  leland,  Alaska. 

STBIOTVKBONILLA  AfiSBB  IMI  ud  Butadi,  IHI. 

U.  S.  Nat  Miu.,  Ball  6S,  p.  45,  pL  3,  Og.  1. 
Redondo  Beacb  to  San  Diego,  GaUfornla. 

KTBIOTURBONILLA  ATTBITA  DaD  ud  BarUtk,  IM*. 

V.  S.  Nat  Mns.,  Bull.  68,  p.  46,  pi.  4,  fig.  11. 
San  Pedro  to  San  Diego,  California. 

STBIOTUSBONUXA  BNCBLLA  BwtKh,  lilt. 

Proc.  U.  S.  Nat  Uos.,  vol.  42,  p.  265.  pi.  35,  fig.  I.      ■ 
San  Pedro,  California. 

STBIOTDBBONILLA  BAKKU  ButKk,  1111. 

Proc  U.  S.  Nat  Mub.,  vol.  42,  p.  265,  pi.  35,  flg.  10. 
San  Dl%o  Bay,  California. 

BTRIOnlRBONlLLA  TOBQUATA  GmUI.  IWl. 

BoetoD  Joum.  Nat  Hist.,  vol.  6,  p.  384.  pi.  14,  fig.  16. 
Point  Fermin  to  San  Diego,  California. 

CTBIOTIIBBON1I.LA  8TTLINA  CupMMr,  ISU. 

Ann.  Uag.  Nat  Hist,  ser.  3,  vol.  IS,  p.  S96;  TI.  S.  Nat  Mus.,  Bull.  68,  pi.  H, 

flg.  7. 
Monterey  to  the  Coronado  laiandB. 

STRIOTUBBONILLA  CABFENTEBI  Dall  ud  BuImIi,  IIH. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  49,  pi.  3,  fig.  9. 
San  Pedro,  California. 

STBIOTUSBONUXA  SIHPSONI  DaD  *ad  ButMh.  ItM. 

U.  S.  Nat  Mas.,  Bull.  68,  p.  4&,  pi.  8,  llg.  8. 
Off  Redondo  to  San  DIe«o,  California. 

STBIOTUKBOHILLA  PROFUNDICOLA  IMI  ud  Bartnli,  IHI. 

U.  S.  Nat  Mua.,  Bull.  68,  p.  60,  pi.  3,  Og.  11. 

Off  Catalina  Island  to  San  Diego,  Oalifomla,  19T  fathoms. 

BTRIOniBBONILLA  OAUANOI  ItaD  ud  Bartwh.  ItH. 

n.  S.  Nat  Mas.,  Bull  68,  p.  61,  pL  4,  Og.  12. 
San  Dl^D,  California,  to  Cape  San  Lucas. 

STBIOTUBBONILLA  HOHBBOSA  DaB  a>d  Bartadl.  IIH. 

D.  S.  Nat  Mus.,  Ball.  68,  p.  52,  pL  3,  fig.  10. 
Catalina  Island  to  San  Dl«go,  California. 

STBIOTUKBONnXA  8KBRAB  DaD  aad  BartKh,  IMI. 

Proc.  U.  8.  Nat  Mus.,  toI.  33,  p.  497,  pi.  44,  fig.  8;  Bull.  68,  p.  53,  pL  4, 

fig.  S. 
Monterey,  California. 

STBtonjSBONnXA  BAKKLETKNSIS  Butldl.  1117. 

Proc.  U.  8.  Nat  Mus.,  voL  62.  No.  21&8,  p.  641,  pL  42,  flg.  8;  pL  44.  fig.  9. 
BarUey  Sonnd,  Vancouver  Island,  British  Columbia. 
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STBIOTUSBONIIXA  DRACONA  Bartldl,  IIU. 

Proc.  U.  S.  Nat  Mus.,  vol.  42,  p.  66,  pi.  85,  flg.  2. 
San  Diego,  Camomla. 

STRIOTUBBONILLA.  ABESTA  DaU  mt  ButoA.  III*. 

U.  S.  Nat.  Mus.,  Bull  68,  p.  S4,  pi.  4,  fig.  S. 
Santa  Rosa  Island  to  San  EMego,  California. 

Subgenus  Ptboolaupbos  Sacco,  1892. 

Pn«OLAMFBOS  VICTOKtANA  DaU  ud  BaliMb,  IHT. 

Proc  U.  S.  Nat  Mas.,  toL  3,  p.  501,  pL  44,  flg.  6;  U.  S.  Nat  Mus.,  Bull.  W. 

p.  61,  pi,  S,  Og.  3. 
Vancouver  Island,  British  Columbia. 

FTBGOLAMPKOa  BIDGWATI  DaU  a>d  BaitMib  IMI. 

n.  S.  Nat  Mus.,  Bull  68,  p.  62,  pi.  6,  Bg.  10. 
San  Diego,  California. 

PTSG0LAHPB08  TALOKZI  DaU  and  BartMh.  IIBT. 

Proc.  D.  S.  Nat.  Mub.,  vol.  35,  p.  502,  pL  44,  flg.  3;  U.  S.  Nat  Mus.,  lliill.  (W, 

p.  S2,  pL  6,  fig.  8. 
Barklcy  Sound,  Tnncouver  Island,  to  Monterey,  California. 

PTKCOLAHPROS  NEVCOKBBI  DaD  a>d  Bariidi.  IHT. 
Proc.  n.  S.  Nat  Mus.,  vol.  33,  p.  503.  pi.  45,  flg.  6. 
Port  Simpson  to  Victoria,  BrltlEh  Columbia. 

PTBOOLAHPROS  TATLORl  DaU  aad  BartHb,  If  IT. 

Proc.  U.  8.  Nat.  Mus.,  vol.  3?,  p.  4!>0,  pi.  44,  flg.  9. 
Port  Simpson  to  Vancouver  Island,  British  Columbia. 

FXKGOl^VPBOB  TAUIA  DaO  ni  Bartack,  1110. 

Canada  GeoL  Surv.  Mem.,  vol.  14  N.,  p.  13,  pi.  2,  flg.  3. 
Barkley  Sound,  Vancouver,  Island. 

PTBGOIjUIPROS  LOWBI  Dan  a>d  Bartidb  IMI. 

Mem.  Cal.  Acad.  Scl.,  vol.  3,  p.  278,  pi.  1,  flgs.  5,  Sa. 
San  Pedro  to  San  Diego,  California. 

FYBOOLAltPBOB  HAUBRECTA  DaU  asd  Butadi,  IMS. 

U.  S.  Nat.  Mus.,  Bull  68.  p.  65,  pi.  5,  flg.  10. 
CataUna  Island,  California. 

PTBG0LAMPBO8  GOULDI  DaH  mmd  BartKh,  ItO*. 

U.  S.  Nat.  Mus.,  Bull.  6S,  p.  66,  pi.  6,  flg.  L 

Santa  Rosa  Island  to  San  Diego.  California. 
FTSGOLAMFBOS  AUSANTIA  Carptnter.  IHI. 

Jonm.  de  Conchft.,  ser.  8.  vol.  5,  p.  147;  U.  S.  Nat.  Mus.,  Bull.  68,  pi.  6, 
flg.  4. 

Departure  Bay,  Victoria,  British  Columbia,  and  Puget  Sound. 

PTSGOLAMPROfi  PBDROANA  DaU  Bad  Bartack,  IMt. 

Mem.  Oal.  Acad.  Sd.,  vol.  3,  279,  pi.  2,  flg.  3. 
Victoria,  British  Columbia,  to  San  Dl^o,  California. 

ITBGOtAHPBOS  HALIA  DaU  and  Bartach.  ItM. 

n.  a.  Nat.  Mus.,  Bull.  68,  p.  68,  pi.  9.  flg.  11. 
Santa  Barbara  to  San  Diego,  Cnlifomla. 
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FTBGOLAHFRQS  LTALU  Dall  aai  Bwtttfe.  IHT. 

Proc.  U.  S.  Nat.  Mua.,  vol.  33,  p.  600,  pL  44,  fls-  4. 
Baaka  Island,  British  Columbia. 

PTRGOLAHPBOS  BBRRTI  DaD  mi  ButaA,  IltT. 

Proc  U.  S.  Nat.  Mub.,  vol.  33,  p.  SOO.  pi.  44.  flg.  10. 
MoDtere;  Bay  to  Catallna  Island,  California. 

PTBGOLAMPROS  PUGBTBNStS  Bi 

Proc.  U.  S.  Nat.  Mua.,  vol.  I 
Puget  Sound. 

PTRGOLAMPBOB  TBBHPSBI  ButKh,  HIT. 

Proc.  U.  8.  Nat  Mus..  vol.  52,  No.  2183,  p.  647,  pL  44,  flg.  7. 
Off  San  Diego  Bay,  16  fatbonu 

PTKGOLAKPROS  ALASKANA  DbU  ud  BarUcfe,  I>M. 

U.  S.  Nat.  Mua.,  Bull.  6S.  p.  70,  pL  6,  Bg.  9. 
Kodlak  to  Sitka  Harbor,  Alaska. 

PTBGOLAHPBOS  CBOCOLATA  CupmUr,  MM. 

Proc.  Cal.  Acud.  Scl.,  vol.  8,  p.  220;  U.  S.  Nat  Hm,  BulL  68,  p.  70,  pL  S, 

flg.  9. 
Sun  Pedro,  California.  \ 

PTBGOLAHFBOg  PADtBI  DaU  nd  ButH*.  IfM. 

U.  S.  Nat.  SIus.,  Bull.  68,  p.  71.  pi.  B.  Ok-  4. 
Redondo  Beacb  to  Sau  Diego,  California. 

FTBOOLAHPROS  KEEFI  DaU  ud  Bartwli.  1>M. 

U.  S.  Nut.  KIus.,  Bull.  68,  p.  Tl,  pL  6,  fig.  1. 
Long  Beach  to  San  Diego,  California. 

PTBCOLAHPBOS  HAU3TBEPTA  IWI  ud  BBrtMk,  IIM. 

U.  S.  Nat.  Mus.,  BulL  68,  p.  72,  pL  6,  flg.  2. 
OIT  Newport,  California. 

PTROOLAMPBOS  UTUTANA  DaU  and  BartMh,  IMI. 

U.  S.  Nat.  Mus..  Bull.  68,  p.  72,  pi.  6,  flg.  8, 
LItuya  Bay,  Alaska. 

PTBGOLAHPBOS  OBEGONBNSIS  DatI  and  BartKh.  I»T. 

Proc  U.  S.  Nat  Mus.,  vol.  83,  p.  503.  pi.  45,  flg.  2. 

OS  the  coast  of  WaahliigtoD  and  Oregon  In  30  fathoms. 

PTKCOLAMPROS  GLOBIORA  Bartadb  IKl. 

Proc  U.  S.  Nat.  Mus.,  vol.  42,  p.  268.  pi.  35,  flg.  9. 
on  San  Diego,  California,  In  12  fathoms. 

PTBOOLAHPROS  MACOUNI  DaU  and  Butacfc,  UIO. 

Canada  Geol.  Surv.  Mem.,  vol.  14,  p.  15,  pi.  1,  flg.  9. 
Barkley  Sound,  Vancouver  lalaod. 

PTBGOLAHFROS  FESA  Dall  and  BaHach.  1110. 

Canada  Oeol.  Surv.  Mem.,  voL  14,  p.  14,  pL  2,  flg.  S. 
Barkley  Sound,  Vancouver  Island. 

PTBGOLAHPBOS  BINBLLA  Dall  mi  BaMa^  Itl*. 

Canada  Geol.  Surv.  Mem.,  vol.  14,  p.  14,  pL  1,  flg.  2. 
Barkley  Sound,  Vancouver  Island. 
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PTKGOIAHPBOS  FBANCUCAMA  BattaA.  ItlT. 

Proc.  U.  8.  Nat  Mus.,  vol.  62,  No.  2193,  p.  645,  pi.  42.  flg.  2. 
San  Francisco  Bay,  California. 

Subgenus  Ptboiscus  Phllippl,  1841. 

PTRdSCUS  VSZATIW8  Ddl  ud  ButHk,  IH>. 

D.  S.  Nat.  MU8.,  Bull.  68.  p.  77,  pi.  7,  flg.  II. 
San  Pedro  to  San  Diego.  California. 

PTBGISCUS  OBBSU8  Dall  mad  BuUefa.  ItH. 

U.  S.  Nat  Mus..  Bull.  68,  p.  78.  pi.  7,  flg.  3. 
Pacific  Beech,  San  Diego  County,  California. 


PTKGISCUS  NCTTINGI  DtH  ud  BartKh.  ItH. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  79,  pi.  7.  flg.  13. 
Off  San  Pedro  and  San  Diego,  California,  15  t< 

FTBGISCUB  CALUA  Dan  and  BartKh.  1*M. 

U.  S.  Nat  Mas..  Bull.  68,  p.  80,  pi.  7,  flg.  4. 
San  Diego,  California. 

FTB6I8CUS  PLDTO  Dall  and  BartKb,  UM. 

U.  a.  Nat.  Mus.,  Bull.  68,  p.  81,  pi.  9,  flg.  9. 
San  Pedro,  California. 


V.  8.  Nat  Mus.,  Bull.  68,  p.  82,  pi.  T,  flg.  2. 

Saa  Pedro,  California,  to  San  Hlpolito  Point,  ILower  California. 

PTBGISCIFS  DOBA  Bartadt,  HIT. 

Proc  U.  S.  Nat.  Mus.,  voL  52,  p.  649.  pi.  42,  flg.  10. 
Snn  Diego,  California. 

PTBGISCUS  INA  BartKh.  1(17. 

Proc.  V.  B.  Nat  Mas.,  vol.  52.  p.  649,  pi.  44,  flg.  ID. 
San  Diego,  California. 

PTBGISCUS  I8TA  BartKh.  UlT. 

Proc  n.  S.  Nat.  Mus.,  vol.  52,  p.  650,  pi.  42,  flg.  6. 
Sen  Diego,  California. 

PTBGISCUS  EVA  Bartach.  1111. 

Proc  n.  S.  Nat  Mus.,  vol.  52,  p.  651,  pi.  44,  flg.  6. 
San  Diego,  Califorola. 

PTBGISCUS  SIGNAB  DaB  and  Baitach,  l»». 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  S3,  pi.  7.  flg.  1. 
San  Pedro,  California. 

PTBGISCUS  XfiBCHI  Dall  and  Bartatli,  HOT. 

Proc  U.  S.  Nat  Mus.,  vol.  33,  p.  505,  pi.  45,  flg.  1. 
Itedondo  Beach  to  San  Diego,  Callfomta. 

PTBGISCUS  ABAGONI  D^  and  Bartach.  MD9. 

U.  S.  Nat  Mus.,  Bull.  68.  p.  85,  pi.  9.  tif;.  12. 
Mont^rer  Bay,  Jn  20  fatlionie. 

BBCTUS  Dan  and  Bartuh,  ItOI. 
D.  S.  Nat.  Mua,  Bull.  68,  p.  85,  pi.  7,  Of.  12. 
San  Dleeo,  California,  to  Point  Abreojos,  Loner  California. 
167980— 21— Bull.  1 
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PTSGISCUS  WBLDI  Dd  »at  BarUtk,  IIM. 

U.  8.  Nat.  Mus.,  Bull.  68,  p.  86,  pL  8,  fig.  11. 
on  Point  Fenula,  California. 

PTBfilSCUS  NEBBIA  DaU  uhI  Butach.  IMf. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  86,  pL  8,  flg.  1. 
San  Pedro  to  San  Diego,  CaUfornia. 

PTRGISCUS  ANTBSTKIATUS  DaU  nd  BattMh.  INT. 

Proc.  U.  S.  NaL  Mus.,  vol  33,  p.  506.  pi.  43,  lig.  0. 
EMeroa  Bay  to  San  Diego,  California. 

PTSGIBCDS  AKTEHUNDU8  DaO  and  Bartodi,  UH. 

U.  S.  Nat.  MuB.,  Bnll.  68,  p.  88,  pL  8,  flg.  15. 

Santa  Rosa  and  Santa  Catollna  lelanOs,  Cellfomia. 

FTRGIBCUS  TBNVICCLIJS  GaaU,  ISSt. 

Boston  Journ.  Nat,  Hist,  voL  6,  p.  383,  pi.  14,  flg.  15. 
Monterey,  California,  to  Point  Abreojos,  Lower  California. 

PTKOISCCS  VKCO  CanmiUr.  IBU. 

Ann.  Mag.  Nat.  Hist.,  eer.  3,  vol.  15,  p.  S96;  U.  S.  Nat.  Mus.,  Bull.  68,  pL  8, 
■  flg.  4. 
Santa  Barbara,  California. 

PTBGISCUS  CALUHENE  BartKh,  1111. 

Proc  U.  S.  NaL  Mus.,  vol.  42,  No.  1903,  p.  271,  pi.  36,  flg.  7. 
San  Diego,  California. 

PTBCISCUS  CANFIELDI  DaB  and  BarUch,  llgT. 

Proc.  U.  S.  Nat.  Mub.,  vol.  83.  p.  504,  pi.  47,  flg.  4. 
Monterey  Bay,  California. 

PTBGISCCa  AUtO  DaB  and  Bartick.  1>». 

U.  S.  NaL  Mus.,  Bull.  68,  p.  95,  pi.  9,  flg.  a 
San  Diego,  Oalifomia. 

PTBGISCUS  GBIFFI  Baitadi,  ItU. 

Proc.  U.  S.  NaL  Mus.,  toL  42,  p.  270,  pi.  36,  flg.  9. 
San  Dl^o,  California. 

PTBGISCUS  BDCOBHOBAStS  DaU  aad  BarlMA,  HOT. 

Proc.  U.  8.  NaL  Mus.,  vol.  33,  p.  507,  pL  45,  flg.  8. 
San  Luis  Obispo  to  San  Diego,  California. 

PTBGISCUS  AUBICOHA  IMI  a>d  BatHA.  IltH. 

Mem.  OaL  Acad.  Sd.,  toL  3,  p.  274,  pi.  1.  flg.  4. 

San  Pedro,  California,  and  Scammon  Lagoon,  Lower  California. 

PTBGISCUS  CASTANEUS  Kmp,  IMS. 

West  Coast  Shells,  p.  K^  flg.  33;  U.  S.  Nat.  Mus.,  Bull.  68,  pi.  9,  fig.  1. 
San  Pedro  to  San  Diego,  California. 

PTBGISCUS  CASTANELLVS  DaU,  ItK. 

NautUns,  vol.  22,  p.  131 ;  Proc.  U.  S.  Nat.  Mus.,  p.  102,  pi.  9,  flg.  7,  1908. 
Monterey,  Callfomia. 

PTBGISCUS  WICKHAMI  DaU  asd  BartHk,  11M. 

n.  S.  Nat  Mas.,  Ball.  63,  p.  106,  pL  10,  flg.  9. 
Catallna  Island,  California. 
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PTBdSCOa  ADirSTIfS  Ihia  nd  Butt^  UM. 

U.  S.  Nat.  MUB..  Bull.  «8,  p.  108,  pL  10,  flg.  12. 
Sen  Dtego,  GBllforoia. 

Subgenus  Moruula  A.  Adams,  1854. 

MOKMULA  LOKDI  E.  A.  BudOh  ItSO. 

Ajid.  Mag.  Nat  Hist.,  ser.  D,  vol,  6,  p.  288;  U.  S.  Nat.  Hub.,  Ball.  68,  pi.  11, 

fig.  4. 
Sitka,  Alaska,  to  Paget  Souod. 


BBGINA  Dall  nJ  Buladi,  »H. 

V.  S.  Nat.  Mus.,  Bull.  68,  p.  112,  pi.  11,  fig.  1. 
SanU  Rosa  Island  to  Catalina  Island,  California. 

MOBMUI^  CATALINBNSI8  Ddl  mi  Barttdh  IM*. 

U.  3.  Nat  Mus.,  BuU.  68,  p.  113,  pi.  11,  fig.  m 
Catalina  Island,  California. 

MOSmJI^  E8CHSCHOLTZI  Ddl  mmt  BartKb.  IHT. 

Proc.  U.  S.  Nat  Mus.,  vol.  33.  p.  513,  pi.  45.  fig.  10. 
Port  Slmpaon  to  Vancouver  Island,  Brltlab  Oolnmbla. 

MOKMDLA  TRIDBNTATA  CwpaBter,  IWC 

Jooro.  de  Conchyl.,  vol.  13,  p.  147;  U.  S.  Mua,  Bull.  68,  pi.  Jl.  fig.  12. 
Monterey  to  Son  Diego,  California. 


U.  S.  Nat  Mua..  Bull.  68.  p.  115,  pi.  11,  fig.  13. 
San  Pedro  to  San  Diego,  California. 

MOUnn^  8ANT0SANA  DM  mi  Bartidi,  UH. 

D.  S.  Nat  Mus.,  Bull  68,  p.  117,  pi.  II,  Og.  7. 
San  Diego  ?  Todos  Santos  Bay,  T»wer  Callforata. 

HOKKDI^  FENTALOFHA  Ddl  sad  ButKk,  IHl. 

Hem.  Cal.  Acad.  Scl.,  vol.  8,  p.  282.  pi.  1,  fig.  1. 
San  Pedro  to  Todos  Santos  Bay,  I.«wer  California. 

MOUniK^  HBTTKBOLOPHA  BmB  aad  Butach.  IHI. 

V.  8.  Nat  Mus.,  Bnll.  68,  p.  118.  pi.  11,  fig.  9. 

San  DI^o,  California,  to  San  HlpoUto  Point,  Lower  California. 

MOSina.A  PRBISCKUDA  Dan  aad  Bmrtoch,  IM*. 

U.  S.  Nat  Mua,  Bnll.  68,  p.  119.  pL  II,  flg.  6. 
Santa  Bosa  Island,  GaUfomla. 

Subgenus  Baktschella  Iredale,  1617. 

BAKISCHBLLA  LAWNATA  CarpraUt,  lUt. 

Ann.  Mag.  Nat  Hist,  ser.  S,  voL  16,  p.  386;  U.  S.  Nat  Mua..  BulL  68,  pL  12. 

Bg.  16. 
San  Pedro,  California,  to  Point  Abreojos,  Lower  Callfonila. 

UIT8CHn.I.A  ABATA  Ddl  mi  Bulxh,  UM. 

U.  8.  Nat  Mua.,  Bull.  68,  p.  126,  pL  12,  fig.  12. 
Oft  Catalina  Island,  GuUfomla. 
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Subgenus  Duhkeria  Carpenter.  18S6. 

DDNKEBIA  8WANI  DaD  ud  Bartack,  ItM. 

U.  S.  Nat  Mu8.,  Bull.  68,  p.  129,  pi.  12.  flg.  9. 
San  Pedro,  California, 

GentiB  ODOSTOMIA  neraing,  1817. 

Subgenus  Salabsiella  Dall  and  Bartsch,  1909. 

SALASSIBLLA  I.AXA  Dall  ud  BartKli,  1H>. 

U.  S.  Nat.  Mus„  Bull.  68,  p.  133.  pi.  13,  flg.  8. 

San  EHego,  Callforola,  to  Scammon  Laeoon,  Lower  Callfornlu. 

SALASStBLLA  RlCHl  DaD  and  Bartach,  ItH. 

U.  S.  Nat,  Mm.,  Bull,  68.  p.  133,  pi.  IS,  flg.  6. 
San   Pedro,   California. 

Subgenus  BbslA  Dall  and  Bartsch,  1904. 

BE8LA  CALLIHOBPHA  Dall  and  Bartt^  IMl. 

Proc.  Cal.  Acad.  Sci.,  vol.  3,  p.  219 ;  U.  S.  Nat  Mus..  Bull.  68.  p.  136,  pi.  13, 

flg.  5. 
San  Pedro,  California. 

Sul^enus  Chrysaujda  Carpenter,  1866. 

CHBTSALUDA  HETBKOCINCTA  Barlacli.  IdX. 

Proc.  U.  S.  Nat  Mue.,  vol.  42,  p.  274,  pL  36.  flg.  4. 
SaD  Diego,  California, 

CHBTSALUDA  BITTEBl  PaB  and  Bartock,  UOft. 

U.  S.  Nat.  Mua,  Bull.  68,  p.  146,  pi.  14,  flg.  8. 
Catallna  Island  to  San  Diego,  California. 

CHBTSALUDA  BUGENA  DaB  and  BaHich.  1>W. 

U.  S.  Nat  Mna.,  Bull.  68,  p.  147,  pi.  14,  flg.  1. 

San  Pedro,  California,  to  San  Hipolito  Point,  Lower  California. 

CHBTSALUDA  TRACHIB  DaB  and  BarlMA.  IMf. 

U.  S.  Nat  Mus.,  Bull,  68.  p.  148.  pi.  IG.  flg  4. 
MoDtere;  to  San  Diego,  California, 

CHBTSALUDA  LUCCA  DaB  and  Bartadi,  1>SS. 

U.  S.  Nat  Hns.,  Bull.  68.  p.  148.  pL  15,  flg.  8. 
Monterey  to  San  Diego,  California. 

CHETSALUDA  CLEMENTINA  DaU  and  BartKh,  IfM. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  149,  pi.  15,  flg.  5. 
San  Clemen te  Island,  California. 

CHBTSALUDA  OU>BOTDI  DaB  aad  Bartack.  IMl. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  IBO,  pi.  15.  flg.  1. 
San  Pedro  to  the  Coronado  Islands. 

CHBTSALUDA  CINCTA  CarpanUr.  ISM. 

SuH>l.  Rep.  Brit.  Assoc.,  p.  6e»;  U.  S.  Nat.  Mus.,  Bull.  68,  pi,  15,  flg.  2. 
Santa  Barbara  to  Paclflc  t>each,  Oallfornla. 
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CHBYSALLIDA  VICOLA  IhUI  aad  Buta^  ItH. 

U.  S.  Nat  MuB.,  Ball.  68,  p.  163,  pL  16,  Og.  11. 
San  Pedro,  Oaltforaia. 

CHBYSALLIDA  A8TBICTA  Dall  Bad  BuIkIi,  11(1. 

Pros.  U.  S.  NaL  Mub.,  voL  33,  p.  515,  pi.  46,  flg.  2. 
Honterey,  Callfonila. 

CHBTSALUDA  COOPBRI  Dall  and  BaitMh.  »«. 

Proc.  U.  S.  Nat.  Mue.,  vol.  33,  p.  514.  pi.  46,  flg.  7. 
Monterey,  Gallfomta. 

CBBTSALLIDA  HONTBBETENSIS  DbU  uid  BailKlh  1*«. 

Proc.  D.  S.  Nat  Mus.,  vol.  33.  p.  516,  pi.  46,  flg.  4. 
Monterey  to  San  LuiB  Obispo,  California. 

CHBTSALUDA  BUGLTPTA  B.  Jardan.  lUO. 

Proc.  U.  8.  Nat.  Mas.,  vol.  58,  p.  2,  pi.  1.  flg.  1. 
TriDtdad,  GaUlomla. 

CHBTSALUDA  PULCU.  D>U  and  BarUd^  1H>. 

U.  S.  Nat  Mas.,  Bull.  6S,  p.  ISO,  pi.  16,  Sg.  10. 
San  Pedro,  California. 

CRBTSALLIDA  VIBGINAUS  DaU  and  Bartfdi,  I*H. 

U-  S.  NaL  Mus.  Bull..  68.  p.  160.  pi.  18,  Bg.  7. 

S&a  Pedro,  California,  to  Point  Abreojos,  Lower  California. 

CHBT8ALLIDA  OBBGONBNSIS  DaU  and  Baitach.  1M7. 

Proc  U.  S.  Nat  Mus.,  vol.  33,  p.  516,  pi.  46,  flg.  10. 

Queen  Charlotte  Islands,  British  Columbia,  to  Monterey,  Callfoniln. 

CBBTSALLIDA  FBOUBCES  DaU  and  BarUeh.  1H>. 

U.  S.  Nat  Mub..  Bull.  68,  p.  164.  pi.  18.  flg.  'Z. 

San  Diego  (?)     Todos  Santos  Bay,  Lower  Galifomla. 

CHBT8ALLIDA  PDLCBERBIHA  DaQ  and  BartHOi,  ItM. 

D.  S.  Nat  Mus.,  BulL  68,  p.  164.  pL  17,  flg  7. 
San  Pedro,  California. 

CBBTSALLIDA  VINCTA  DaU  and  Barbell.  I>W. 

U.  S.  Nat  Mub.,  Bull.  68,  p.  165,  pi.  17,  flg.  4. 
San  Pedro,  California. 

CBBTSALLIDA  HELGA  DnU  and  Bartach,  1»l. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  166,  pi.  17,  flg.  8. 
San  Pedro,  California,  to  Coronado  Islands. 

CBBTSALLIDA  DICELLA  BartM^  [lit. 

Proc  U.  S.  Nat.  Mas.,  vol.  42,  p.  274,  pi.  36,  flg.  4. 
San  Diego,  California. 

CBB^ULLIDA  TBALU  BaHach.  Itll. 

Proc.  D.  8.  Nat  Mus.,  vol.  42,  p.  275,  pi.  36,  flg.  3. 
Coronado  Islands. 

CtnTSALLIDA  SANC7TOBUH  DiOl  and  Bartath.  IIH. 

U.  S.  Nat.  Mas.,  Bull.  68,  p.  167,  pi.  18,  flg.  1. 

Todos  Santos  Bay  to  San  Hipolito  Point.  Lower  California. 
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CHBISALUDA  SAPIA  DaU  and  Bart*ch,  UH. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  1«T,  pi.  18,  flg.  3. 
San  Diego,  California. 

Subgenus  Ividella  DbII  and  Bu-tseh,  1909. 

IVTOELLA  PEDKOANA  D^  ud  Butodi,  1>M. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  172,  pi.  19,  fig.  S. 

Sap  Pedro,  California,  to  Scammoa  Lagoon,  Lower  Calltonilu. 

IVniBLLA  KAVI8A  DaU  ud  Bartuh,  II«T. 

Proc.  U.  S.  Nat  Mus.,  vol.  33,  p.  517,  pi.  46,  flg.  2. 

San  Pedro,  California,  to  Scammon  lagoon.  Lower  Callfomla. 

IVIDELLA  NAVI8A  DELHONTENSIS  Dall  uJ  Butadi.  IHT. 

Proc.  U.  S.  Nat  Mus.,  vol.  33,  p.  518,  pU  46,  flg.  10. 
Oft  Del  Monte,  Monterey  Bay,  California. 

Subgenus  Mibalda  A.  Adams,  1864. 

HIBALDA  HEMFHILLI  Ddl  ud  Bartock,  IHf. 

U.  8.  Nat.  Mus.,  Bull.  68,  p.  176,  pi.  Id,  Og.  lU. 

San  Pedro,  California,  to  Point  Abreojos,  Lower  California. 

MIBALDA  ABPTNOTA  Dd  asd  Bartwh,  IM*. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  179,  pi.  19,  flg.  7. 
San  Pedro,  California,  to  Cape  San  Luca& 

Subgenus  Ivaba   DaU  and  Bartsch.   1S03. 

IV ABA  TBBBICULA  DaH  and  Bartwh,  ItN. 

Mem.  Cat.  Acad.  Sel.,  vol.  3,  p.  285,  pi.  4,  flg.  14. 
Monterey,  California,  to  Point  Abreojos,  Lower  Catlfomla. 

Subgenus  Etalina  Dall  and  Bartscb,  1904. 

BVALMA  AMERICANA  DaU  and  Bartach.  1M4. 

Proc.  Biol.  Soc.  Wash.,  vol.  17,  p.  16;  U.  S.  Nat  Mua.,  Bull.  68,  pi.  20,  flg.  7. 
San  Pedro,  California,  to  Coronadn  Islands. 

Subgenus  Iolaea  A.  Adams  1867. 

lOLAEA  AMIANTA  DaD  and  Bartaeh.  t)«T. 

Proc.  U.  S.  Nat  Mus.,  vol  33,  p.  619,  pi.  46.  flg.  9. 

Monterey  Bay,  Califoroia,  to  Point  Abreojos,  Lower  California. 

tOLABA  EVCOSWA  Dall  and  Bartacb.  IfM. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  183,  pi.  20,  flg.  10. 

San  Pedro,  California,  to  Point  Abreojos,  lx>wer  Callfomlrt. 

Subgenus  Mehbstro  Moller.  1842. 

MBNESTBO  PHABCDDA  Dall  aad  Bartodi.  IHT. 

Proc.  V.  S.  Nat.  Mus.,  vol.  33,  p.  520,  pi.  46,  flg.  8. 
Queen  Charlotte  Islands,  Britlsb  Columbia. 

HRNKaTBO  EXARA  DaO  and  Barlack,  IHI. 

Proc.  V.  S.  Nat  Mus.,  vol.  33.  p.  621,  pi.  46,  Ite.  6. 
Monterey  Bay,  CHllfomla. 
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MENBgTHO  GLOBIOSA  BattKh,  Itll. 

Proc.  U.  S.  Nat  Mua..  vol  42,  p.  276,  pL  36,  flg.  2. 

San  Diego,  Oallfomla,  to  San  HlpoUto  Point,  Lower  California. 

HBNBgTBO  EXdSA  BaTtwb.  1>U. 

Proc.  U.  S.  Nat  Mas.,  vol.  42,  p.  276,  pi.  36,  flg.  8. 
Catallna  Island,  California. 

HENBSTHO  AWLDA  Dal!  uni  BuMdt,  ItN. 

U.  S.  Nat.  Mu8.,  Bull.  68,  p.  187,  pL  21,  fig.  4. 

San  Diego,  Gatlfornla,  to  Round  Island,  Lower  California. 

HENBSTHO  FASHA  Dtll  mod  BarlKk.  If  l>. 

D.  S.  Nat  Mus.,  Bull.  68,  p.  188,  pi.  20.  fig.  1. 
Catalina  Island,  California. 

MBNESTHO  ENORA  DaU  *wl  B>rtMh.  KH. 

U.  S.  Nat.  Mus,.  Bull.  68,  p.  189,  pi.  21,  flg.  2. 
San  Pedro,  California. 

MENESTHO  FETBLLA  DaU  tad  Barta^  1*H. 

U.  S.  Nat  MuB.,  Bull.  68,  p.  189,  pi.  21.  fig.  9. 

San  Pedro,  California,  to  San  Ignaclo  Lagoon,  Lower  Callfonda. 

MBNESTHO  BTPOCUBTA  Dall  and  BkrtMh,  IHI. 

n.  S.  Nat.  MuB.,  Bull  68,  p.  190,  pi.  21,  flg.  8. 
Bristol  Bey,  Bering  Sea,  In  83  fatboms. 

KBNBBTHO  HAKPORDENSIS  DaU  and  Bartach,  IMl. 

Proc.  D.  S.  Nat.  Mus.,  voL  88.  p.  Kl,  pi.  46,  flg.  5. 
Port  Harford,  CaJlfomla. 

Subgenus  EvALEA  A.  Adanis,  1860. 

EVALBA  NUNIVAKENSIS  DaU  aiid  B«rladi,  UM. 

D.  S.  Nat.  Mus.,  Bull.  68,  p.  194.  pi.  22,  flg.  6. 
North  end  of  Nnnlvak  Island,  Bering  Sea. 

EVALBA  KtLLISNOOftNSlS  Dall  an*  Bartach,  MM. 

n.  S.  Nat.  MuB.,  Bull  68,  p.  196,  pi.  22,  flg.  7. 
Kllllsnoo,  Boutheastem  Alaska. 

BVALBA  TILLAHOOEBNSIB  DaU  and  Barlack,  ItDT. 

Proc.  D.  S.  Nat.  Mus.,  toI.  83,  p.  522,  pi.  47,  flg.  1. 
Off  Tillamook,  Oregon,  In  786  fathoms. 

BVALEA  BSILDA  DaU  and  Bartaib.  ItH. 

U.  S.  Nat  Mua.,  Bull.  68,  p.  196,  pi.  22,  flg.  1. 
OB  San  Diego.  California,  in  350  fathoms. 

EVALBA  ALBUTICA  DaD  and  Bartach,  IIM. 

U.  S.  Nat  Mus.,  Bull.  68.  p.  196,  pi.  22,  flg.  fi. 
Captains  Bay,  Unalaska  Island,   Alaska. 

BVALBA  KADUKEN8I8  DaB  and  Barticb.  1«0>. 

U.  8.  Nat.  Mas.,  Bull.  68,  p.  197,  pi.  22,  flg.  9. 
Kodlak  Island,  Alaska. 

BVALBA  TODNGl  DaU  and  Batiadi.  IHt. 

Canada  Oeol.  Snrv.  Mem.,  vol.  14,  N.,  No.  1143,  p.  16,  pi.  2,  flg.  I. 
Barkley  Sound,  VancouTer  Island,  Brittsb  Columbia. 
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EVA  LEA  THBA  Bartidi.  19tl. 

Proc.  U.  S.  Nat.  Mus..  toI.  42,  p.  278,  pi.  37,  flg.  7 ;  pi.  38,  flu.  13. 
San  Pedro,  California. 

BVALEA  CALLIOPE  BarUdi,  mi. 

Proc.  V.  S.  Nat.  Mus..  vol.  42,  p.  278,  pi.  36,  flg.  10. 

on  La  Jolln,  San  Diego  County,  California,  in  199  fathon)B. 

EVALEA  CALCABELLA  B*TtKli.  1911. 

Proc.  U.  S.  Nat.  Mus..  vol.  42,  p.  279,  pi.  37,  flg.  4. 
Orr  Santa  Rosa  Island,  California,  in  4S  fathoms. 

EVALEA  BPREADBOROUGHI  Dall  and  BarUdi,  HI*. 

Canada  Geol  Surv.  Mem.,  vol.  14,  N,.  No.  114S,  p.  17,  pi.  2,  flg.  2. 
Barkley  Sound,  Vancouver  Island,  British  Columbia. 

AVALEA  VANCOUVBBBNSIS  Dall  and  BaiKdi,  UIO. 

Canada  Geol.  Surv.  Meni.,  vol.  14,  N.,  No.  1143,  p.  18,  pi.  2,  tig.  7. 
Barkley  Sound,  Vancouver  Island,  British  Columbia. 

EVALEA  QUADRAE  DaH  and  BarUdi,  1910. 

Canada  Geol.  Surv.  Mem.,  vol.  14,  N.,  No.  1143,  p.  17,  pi.  2,  flg.  fl. 
Barkley  Sound,  Vancouver  Island,  British  Columbia. 

BVALEA  CALLIHENE  Bartach,  1(11. 

Proc.  U,  S.  Nat.  Mus.,  vol.  42,  p.  281,  pi.  38.  flg.  2. 
San  Pedro,  California. 

EVALEA  CTPRIA  Dall  and  BarUch,  1>1«. 

Proc  U.  S.  Nat.  Mus.,  vol.  42,  p.  282,  pi.  37,  flg.  9. 
Sbldegate.  Queen  Charlotte  Islands,  British  Columbia. 

EVALBA  BDMONDl  B.  Jatdan.  1(11. 

Proc.  U.  S.  Nat.  Mus.,  vol.  58,  p.  3,  pi.  1,  flg.  2. 
Trinidad,  California. 

BVALEA  HYFATIA  Dall  and  Butoch,  1(11. 

Proc.  U.  S.  Nat.  Mus.,  vol.  42,  p.  282,  pi.  87,  flg.  B. 
Skldegate,  Queen  Ctiarlotte  Islands,  British  Columbia. 

EVALEA  BARKLBTBNSIS  DnU  and  BartMh,  Itl*. 

Canada  Geol.  Surv.  Mem.,  vol.  14,  N.,  No.  1143,  p.  19,  pi.  2.  flg.  8. 
Barltley  Sound,  Vancouver  Island,  British  Columbia. 

BVALEA  COOKBAKA  BarUdi.  »]t. 

Nautilus,  vol.  23,  p.  I3S.  pi.  11,  flg.  7. 
EI  la  mar,  Alaska. 

BVALBA  BALDBIDCAB  Bartach,  1111. 

Proc.  U.  S.  Nat.  Mus.,  vol.  42,  p.  284.  pi.  38,  flg.  1. 
San  Pedro,  California. 

BVALEA  SEIDBGATBNSIB  BartMh,   Iflt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  42,  p.  284,  pi.  38,  flg.  7. 

Skidegatc,  Queen  Charlotte  Islands,  British  Columbia,  to  Trinidad,  Ciill- 

BVALBA  CAS8AKDBA  Bartach,  1111. 

Proc.  U.  S.  Nat.  .Mus.,  vol.  42,  p.  28S,  pi.  38.  flg.  S. 
Skldefcnte,  Queen  Charlotte  Islands,  British  Columbia. 
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BVALKA  WILLEin  ButH^  1«1T. 

Proc.  U.  S.  Nat  Mua.,  vol.  52,  No.  a66,  pi.  43,  fig.  6. 
PriDce  of  WalM  lelanij.  Alaska. 

BVALBA  HBRILDA  DaO  and  BatlMh,  »(». 

U.  S.  Nat  MUB.,  Ball.  68,  p.  197,  pi.  23.  fig.  8, 
San   r>l«EO,  California. 

■VAI^A.  VALDEZI  DaU  •*«  Butcdb  1M1. 

Proc  D.  S.  Nat  Mas.,  vol.  38,  p.  626,  pi.  48.  flg.  2. 
Monterey,  California. 

BVALEA  NEMO  DbU  mat  ButKk.  MM. 

U.  S.  Nnt  MuB.,  Bull.  68,  p.  198,  pi.  22.  fig.  8. 
San  Pedro  to  San  Diego,  California. 

KTALBA   10  San  and  Bartad,  1*11. 

Hem.  Cal.  Acad.  Scl.,  vol.  3,  p.  281,  pi.  1,  fig.  14 ;  U.  S.  Nat.  Mus.,  Bull.  68. 

p.   199,  pi.  22,  fig.  4. 
Santa  Rosa  Island  to  San  Pedro  and  Gatallna  Island.  California. 

EVALBA  PBATOHA  Dall  and  Bartw^  KM. 

U.  S.  Nat  Mus..  Bull.  68,  p.  199,  pi.  23,  fig.  4. 
Santa  Rosa  Island,  in  60  fatboms. 

BVALEA  SBPTENTRIONALIS  DaU  and  BattM^  ItM. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  200,  pi.  26,  flg.  9. 
Cnalasba  Island,  Alaska. 

KVALBA  CAPTTANA  DM  and  BartKb.  1H>. 

V.  S.  Nat  UuB.,  Bull.  68,  p.  200,  pi.  28,  flg.  7. 
Captains  Harbor.  tJnalaska  to  Kodlak,  Alaska. 

KVALBA  JBWETTI  DaU  and  BarlaA.  IMT. 

Proc.  U.  S.  Nnt.  Mus.,  vol.  33,  p.  B23.  pi.  47,  flg.  a 
Santa  Barbara,  Cnllforola. 

EVALKA  INFLATA  Dili  and  Bartaeb.  liVI. 

Proc.  V.  S.  Nat.  Mus.,  voL  S3,  p.  524,  pi.  47,  fig.  8. 
Neab  Bay,  Washington. 

EVAISA  COLUMBIAKA  DaU  and  BartHb.  IMI. 

Proc.  P.  S.  Nat  Mus.,  vol.  33,  p.  525,  pi.  47.  flg.  0. 
Port  Rupert  British  Columbia,  to  Puget  Sound. 

KVALBA  UNALASHKENSIS  DaU  and  Bartach.  l*tt. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  203,  pL  26,  fig.  5. 
Captains  Harbor.  Unalaska  Island,  Alaska. 

EVALBA  AT088A  DaU.  IIH. 

Proc.  U.  S.  Nat.  Mus..  vol.  34,  p.  253;  vol.  52.  p.  203.  pi.  26,  fig.  8,  1909. 
San  Pedro,  Calif orala. 

EVALBA  OBBSA  DaU  and  Bartadi.  I9H. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  203,  pi.  26,  flg.  4. 
San  Pedro,  California. 

EVAtAA  FBAMCI8CANA  Bartadi,  ItlT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  52,  p.  6S5,  pi.  45,  flg.  7. 
San  FrandKo  Bay,  California. 
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EVALEA  PHANKA  D^  mat  BmrlKli.  DOT. 

Proc.  U.  S.  Nat  Mub..  vol.  S3,  p.  S2S,  pi.  48,  fig.  7. 
Uonterer,  Callfomla. 

BVALBA  rRASBhLA  IMI  ud  BaiMdi,  IfM. 

D.  S.  Nat.  MU8.,  Bull.  68,  p.  205.  pL  23,  fig.  &. 
San  Pedro  to  San  Diego.  California. 

BVALEA  BANTAROSANA  DaU  and  BarUch.  1*M. 

U.  8.  Nat.  Mus.,  Bull.  68,  p.  205,  pi.  26,  fig.  6. 
Santa  Rosa  Island,  California. 

EVALEA  TENUISCULPTA  CarpraWi',  IIU. 

Suppl.  Rep.  Brit.  Assoc.,  p.  659 ;  U.  S.  Nat.  Mus.,  BuU.  68,  pi.  23,  Hg.  2. 
Barhley  Sound,  Vancouver  Island,  to  Lower  California. 

BVALEA  ANGULAKIS  Sail  u4  Bartach.  IMI. 

Proc.  U.  S.  NaL  Mus.,  vol.  33,  p.  S23,  pi.  47,  Bg.  2. 
Sttka,  Alaska,  to  Port  Harford,  California. 

EVALEA  DONILLA  DaU  and  BaiU^  ]>W. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  208,  pi.  24,  fig-  3. 

San  Pedro,  California,  to  Todos  Santos  Bay,  Lower  California. 

BVALEA  CALIFOBNICA  Dall  and  Bartack,  1M>. 

U.  S.  Nat.  Mua.,  Bull.  68,  p.  20S,  pi.  24,  fig.  2. 
San  Diego,  California,  to  Coronado  Islands. 

EVALBA  SBRILLA  DaU  and  BatlaA.  I(M. 

U.  S.  Nat.  Mus..  Bull.  68,  p.  209,  pi.  24,  fig.  9. 
Off  San  Diego,  California. 

BVALBA  TACOHAfiNSIS,  Sail  and  Barttch,  IHT. 

Proa  n.  S.  Nat  Mus.,  vol.  33,  p.  526,  pL  47,  fig.  10. 
Tacoma,  Puget  Sound,  Wosliington. 

BVALEA  AMCHTTKANA  Dall  and  Bartack  ■*»• 

U.  S.  Nat  MuB.,  Bull.  68,  p.  210,  pL  24,  fig.  T. 
Amchltka  Island,  Aleutians,  to  Peril  Strait,  Alaska. 

BVALEA  STBPHBN8AE  DaU  and  Bartad.  !«», 

U.  S.  Nat  Mus.,  Bull  68,  p.  210,  pL  24,  fig.  5. 

Bear  Bay,  Pert!  Straits,  Alaska,  to  Barbley  Sound,  British  Columbia. 

BVALBA  CLESSINI  Ball  and  Bartid.  IHt. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  211.  pi.  24,  flg.  4. 
Baranotf  and  Admiralty  Islands,  Alaska. 

EVALEA  HINVTISSIlfA  DaU  and  Bartach,  IH*. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  211,  pi.  25,  flg.  4. 

San  Diego,  California,  to  Point  Abreojos,  Lower  California. 

BVALEA  KATKONDI  DaB  and  Bartack.  IHI. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  212,  pi.  25,  flg.  9. 
Catallna  Island,  California. 

EVALEA  GBAVIDA  Gaald,  lUt. 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  6,  p.  376;  V.  8.  Nat  Mus.,  Bull.  68,  p.  212, 

pi.  25,  flg.  7. 
Santa  Barbara,  California. 
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8VALEA,  NOnU^  IWD  and  Barttdi.  IH*. 

D  S.  Nat  Mna.,  BnU.  68,  p.  213,  pi.  25,  flg.  a 
Catallna  Islaod,  Califorala. 

KVALKA  MOVILLA  DmD  and  BartMl,  ISM. 

U.  S.  Nat  Mue.,  Bull.  68,  p.  21S.  pi.  20,  fig.  1. 
Off  S&n  Diego,  CallfornJa,  In  359  fatboms. 

KVALKA  ALTDtA  DbD  mat  Butw^  IIM. 

n.  S.  Nat  Mus.,  Bull.  68,  p.  214,  pi.  25,  flg.  2. 
Off  San  Diego,  Galltomla,  in  859  fatboms. 

BVALEA  PR0Fin«DICOLA  Dall  ud  Butw^  ll«. 

U.  S.  Nat  Mns.,  Boll.  68,  p.  214,  pi.  20,  fig.  8. 

Point  Vlnceote  to  San  Diego,  California,  in  de^  water. 

BVALEA  BABANOFTBNBIS  D*II  ud  BarUeh,  ItM. 

U.  S.  Nat  Hns.,  Bull.  68,  p.  215,  pi.  25,  flg.  3. 
Baranoff  and  Admiralty  Islands,  Alaaka. 

BVALEA  SITKAfiNBlS  Cicuin,  ISM. 

CondL  Cab.   (I>yramldeitidae),  ed.  2,  p.  121;  U.  S.  Nat  Mus.,  Bull.  68 

pi.  26,  flg.  3. 
Sitka,  Alaska. 

BVALEA  HA6HBISTEEI  Dall  and  BarUdi,  IMS. 

U.  S.  Nat  Mus..  BulL  68,  p.  216,  pi.  26,  flg.  1. 
Hagmetster  leland,  Bering  Sea. 

BVALEA  BBSINA  DaE  and  BartMh.  IMS. 

IT.  8.  Nat.  Mus.,  Enll.  68,  p.  216,  pi.  27,  flg.  6. 
Arcb  Beacb,  California. 

BVALEA  DELICIOBA  DaB  and  BarlKli,  ISOT. 

Proc.  U.  a.  Nat.  Mus.,  voL  33,  p.  525,  pi.  47,  flg.  S. 

Barkle;  Soncd,  Tau(»uver  Island,  to  Monterey,  California. 

Subgenus  Amauba.  Moller,  1842. 

AMAUBA  LASTBA  Ddl  and  Bartidi.  IMS. 

U.  S.  Nat  Mns.,  Boll.  68,  p.  219,  pi.  28,  flg.  7. 
Catalina  Island  to  San  Diego.  California. 

AMADEA  BENNEBLTI  DbH  and  Bartadi,  IMT. 

Proc.  U.  8.  Nat  Mns.,  vol.  33,  p.  B29,  pi.  48,  flg.  S. 
Nanaimo,  Brltinh  Columbia,  to  Monterey  Bay,  California. 

UUCBA  ELSA  Dall  and  Bartadh  IH*. 

U.  S.  Nat  Uus.,  Bnil.  68,  p.  220,  pi.  29,  flg.  1. 
Kodlak  Island,  Alaska. 

AMAOBA  BBKINGl  Dall.  IITI. 

Amer.  Joum.  Concb.,  vol.  7,  p.  117;  U.  S.  Nat.  Mus.,  Bull.  68,  pi.  27,  flg.  S. 
Norton  Sound,  Alaska. 

AJfACBA  8UBQLOBOBA  Bartadi.  till. 

Proc.  V.  S.  Nat  MuB.,  vol.  42,  p.  286,  pi.  87,  flg.  2. 
San  Dlq^o,  California. 
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AHAVRA  SATURA  CarpcnUr,  UN. 

Ano.  Slag.  Nat.  Hist.  ser.  S,  vol.  15,  p.  29;  U.  S.  Nat.  Mos..  Ball.  08,  pi   27, 

fig.  1. 
Neah  Bay,  Washington. 

AHAURA  ENGBERGI  BmrtHft.  Itll. 

Journ.  Wash.  Acud.  Scl.,  vol.  10,  1920. 
San  Juan  Islande,  Qnlf  of  Georgia. 

AHAURA  SANJUANENSIS  BarMch.  Ittl. 

Joarn.  Wasb.  Acad.  Scl.,  vol.  10,  1820.  \ 

San  Juan  Islands,  Gulf  of  Oeorsia. 

AHADKA  HBLENA  BartHfe,  IMI. 

Proc.  U.  S.  Nat.  Mus.,  vol.  42,  p.  2Se,  pi.  38,  flg.  la 
San  Pedro,  Cellfornln. 

AMAUKA  GBIPPIANA  BartMh.  Itll. 

Proe.  U.  S.  Nat.  Bins.,  vol.  42.  p.  287,  pi.  38.  flg.  11. 
Nana! mo,  British  Columbia. 

AHAUBA  FABALLONBKStS  DaO  ud  BarUch.  IHl. 

U,  S.  Nat.  Mua.,  Bull.  68,  p.  221,  pi.  27,  flg  7. 
Ott  the  Farallones  Islands,  Callforoia. 

AHAURA  8ILLANA  Dall  mi  BarMch,  1(W. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  222,  pi.  28,  flg.  9. 
Captains  Bay,  Unalasba,  Alaska. 

AHAUBA  TALPA  Dall  ami  Bartach,  KM. 

U.  S.  Nat  Mus.,  Bui).  68,  p.  222,  pi.  27,  flg.  9. 
Mole  Harbor  and  Sltba  Harbor,  Alaska. 

AHAUBA  KRAUBBI  analH,  IMt. 

Concb.  Cab.  (Pyrainldellidae),  ed.  2.  p.  115,  pi.  28,  flg.  1. 
Kodlak  to  KllUsnoo,  Alaska. 

AHAUBA  ELDORANA  Bartach.  till. 

Proc.  U.  S.  Nat  Mus.,  vol.  42.  p.  287,  pi.  38,  flg.  12. 
Kodlak,  Alaska. 

AHAUBA  OBCIA  Ball  and  Bartwk,  UM. 

U.  S.  Nat.  Mus.,  Bull.  68,  p.  223,  pi.  27,  flg.  3. 
Santa  Rosa  Island,  California. 

AHAURA  GOULDl  Catpanur.  IHt. 

Ann.  Mag.  Nat  Hist.,  ser.  3.  vol.  15,  p.  29;  U.  S.  Nat.  Mus.,  Bull.  68,  pi.  27, 

flg.  2. 
Neali  Bay,  Wasblngton. 

AHAURA  ARCnCA  Dall  and  Baitach.  IMt. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  224,  pi.  28,  flg.  6. 

Seaborne  Islands,  Arctic  Ocean,  south  to  Bristol  Bay,  Bering  Sea. 

;  U.  S.  Nat.  Mus.,  Bull.  68.  pi.  28, 
flg.  3. 
Neab  Bay,  Wasblngton. 
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IMADRA  MOBATOBA  Dall  tad  BartMh,  IHI. 

U  S.  Nat  Mus.,  Bull.  68,  p.  226,  pi  80,  flK-  7. 
Off  Point  Reyes,  California. 

AMACRA  PEftA  D>D  and  BartaA  ItW. 

U.  S.  Nat.  Mus.,  Ball.  68.  p.  226,  pi.  29,  fig.  2. 
Kodlak  Island,  Alaska. 

AHAUKA  HOTA  Ddl  ■><  BarMch,  1»H. 

U.  3.  Nat  Mus.,  Ball.  68,  p.  226,  pi.  28,  fig.  6. 
Santa  Rosa  Island,  to  San  Diego,  California. 

AHAUBA  lUULIUKENglS  VmU  and  BarMdi.  ItH. 

U.  S.  Nat.  Mus.,  BulL  68.  p.  227,  pi.  29,  flg.  4. 
TTnalaska  Island,  Alaska. 

AHAUSA  NUCIF0BHI8  CanwBter,  IMS. 

Ann.  Mag.  Nat  Hist,  ser.  3,  vol.  15,  p.  30;  U.  S.  Nat.  Mus.,  Bull.  68,  pi.  28, 

flg.  1. 
Neah  Bay,  Washtngtoa. 

AHAintA  WA8HINGT0NU  Buttch,  KM. 

Journ.  Wash.  Acad.  Sci.,  vol.  10, 1920. 
San  Jnan  Islaada,  Onlf  of  Georgia. 

AHAUBA  CANFIBLDl  Dall.  IHB. 

NauUlus,  vol.  31,  p.  131;  U.  S.  Nat  Mns..  Bull.  68.  pi.  28,  flg.  2,  IttW. 
Barkle7  Sound,  British  Columbia,  to  San  Diego,  Uallfomta. 

AlUURA  SUBTUBSITA  DaU  and  Bartach.  t>OT. 

V.  3.  Nat  Mus.,  Bull.  68,  p.  228,  pi.  28,  flg.  4. 

Santa  Barbara,  California,  to  Todos  Santos  Bay,  Lower  California. 

AHAURA  KARTBKSI  DaD  mi  Baitach,  IMI. 

Ptoc.  U.  S.  Nat  Mus.,  vol.  30,  p.  361,  pi.  15.  flg.  5. 
Klllfsnoo,  Alaska. 

Subgenus  Hbiua  Dall  and  Bartsch,  1004. 

HEIDA  KBLSBTt  BaitKb,  Kit. 

Proc.  U.  S.  Nat.  Mus.,  vol.  42,  p.  2S8,  pi.  38,  flg.  6. 
San  Diego,  California. 

Subgenus  Odobtouia  s.  b. 

ODOBTOMIA  FARBLLA  DaU  ud  Butadu  ItM. 

U.  S.  Nat  Mus.,  Bull.  68,  p.  232,  pi  30.  flg.  4. 
Oft  Long  Beach,  California. 

ODOSTOmA  DINBLLA  DaU  and  BartwA,  UM. 

n.  8.  Nat  Mus.,  Bull  68,  p.  232,  pi.  30,  flg.  1. 
Off  Bedondo,  California. 

ODOBTOMIA  COBONADOSnSIS  Dall  aMt  Baitach,  1(0*. 

n.  S.  Nat  MuB.,  Bull  68,  p.  238,  pi  30,  flg.  3. 
Off  Coronado  Beach,  San  Diego,  California. 

ODOSTOHIA  OBCDTTI  Bartai^  UU. 

Proc.  D.  8.  Nat.  Mns.,  vol.  52,  p.  667.  pi.  46,  flg.  8. 
San  Diego,  California. 
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Suborder  NUCLEOBRANCHUTA. 

Family  PTEROTRACHEIDAE. 
Geniu  CARDIAPODA  Orbignj',  1836. 

CAKDIAPOPA  PLACENTA  Lmmd.  lU*. 

Voy.  de  la  Coguille,  Moll.,  p.  253,  No.  3,  pL  3.  fig.  2. 
North  Paciac.    PelaBic. 

Family  CARINARIIDAE. 

GwoB  CARINARIA  Lamarck,  1801. 

CABIKARIA  PUNCTATA  OrUcnr.  lU*. 

Voy.  Amer.  Mer.,  vol.  5,  p.  160.  pL  11,  flga.  6-15. 
Nortb  and  South  Pacific.    Pelagic. 

CAKIHABU  LAXmENS  Dall.  »1*. 

Proc.  U.  S.  Nat  Mua.,  vol.  Se,  p.  842. 

North  Pacific  In  north  latitude  43*  10'  and  west  longitude  147".    Pelagic. 


Family  ATLANTIDAE. 
Gentu  ATLANTA  Lesnear,  1817. 

ATLANTA  PBRONU  Lmmvt.  ISII. 

Journ.  de  Phys.,  vol.  85,  p.  300,  pL  2,  figs.  1,  2. 

North  Pacific  In  north  latitude  33°  and  west  longitude  138*.    Pelagic. 

ATLANTA  INTOLDTA  Gnr,  lUt. 

Gbat,  Figs.  MoU.  Anlm.,  vol.  4,  p.  101;  Voy.  Bonite,  Atlas,  pi.  21.   flgs. 

8-14  (1841"). 
Padflc  Ocean.    Pelagic 

ATLANTA  INCLWATA  Gnjr.  !•»• 

Gray,  Figs.  Moll.  Anlm.,  vol.  4,  p.  101 ;  Voy.  Bonite,  AUas,  pi.  19,  Bgs.  8-21. 
Pacific  Ocean.    Pelagic. 

ATLANTA  BBUCINOIDKA  Giar.  ISI*. 

Gbat,  Ftgs.  Moll.  Anlm.,  voL  4,  p.  MH ;  Voy.  BonUe,  Atlas,  pi.  20,  figs.  2S-S0. 
Pacific  Ocean.    Pelagic 

ATLANTA  BBDNNBA  Qrw.  UH. 

Figs.  Moll.  Anlm.,  vol.  4,  p.  101,  pi.  242,  fig.  5;  Voy.  Bonite,  Atlas,  pL  21,  ^s. 

15-20. 
Pacific  Ocean.    Pelagic. 

ATLANTA  CADDICHAUPn  Gnr,  IMl. 

Figs.  Moll.  Anim.,  vol.  4,  p.  101,  pt.  241,  flg.  4 ;  Vvj.  Bunite,  Atlas,  pi.  20,  figs. 

29-S4. 
Pacific  Ocean.    Pelagic 
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ATLANTA  DKPBBSSA  Grar.  1*M- 

Ptgs.  Moll.  Anim.,  vol.  4,  p.  101 ;  Voy.  Bortite,  Atlaa.  pL  20,  figs,  31-37. 
Padflc  Ocean,    Pelagic. 

ATLANTA  QllOni  Giw,  ISM. 

Figs.  Holl.  Anlm.,  vol.  4,  p.  101,  pi.  242,  fig.  1 ;  Voy.  Bonite,  Atlas,  pi.  20,  figs. 

16-22. 
Pacific  Ocean  lu  north  latitude  83°,  west  longitude  13S°  10'.    Pelagic. 

ATLANTA  CDNICDLA  GmM.  IBU. 

RepL  U.  8.  Expl.  Exp.,  Moll.,  p.  492,  pi.  61,  fig.  S98. 
North  Padflc  Ocean.    Pelagic. 

G«niu  OXYGTBUS  Benson,  1835. 

OXTCTBUS  RANGI  Lnfai,  lUT. 

K.  Vetensk.  Akad.  Forh.,  p.  491,  pi.  4 ;  Voy.  Bonite,  Atlaa,  pi.  18,  figs.  18-24. 
Pacific  Ocean.    Off  Monterey,  California.    Pelagic. 


Suborder  PECTINIBRANCHIATA. 

Superfamily  DACTYLOGLOSSA. 
Family  OVUUDAE. 

Genns  SIMNIA  <Leach>  RIho,  1826. 

HHINIA  VIDLBKI  SnBkr.  IMl. 

Pro&  ZooL  Soc.,  p.  638,  pi.  56,  fig.  1. 
Monterey  to  San  Diego,  California. 

SUNIA  AdCUUBlS  Lamatd^  IBll. 

Ana.  dn  Mas.  Paris,  vol.  16,  p,  112. — Tbtor,  Man.,  vol.  T,  pi.  5.  figs.  2 
San  Pedro  to  San  Diego,  California,  and  Acapnlco,  Mexico. 

itDOCIA   TABIABIUS  C  B.  AtaM,  UH. 

Paoama  Shells,  p.  255.— Trton,  Man.,  voL  7,  pi.  5,  fig,  44, 
Monterey,  California,  to  Panama. 

Subgenus  Neosihhia  Fischer,  1884. 


;  isii. 

Proc.  V.  S.  Nat.  Mue.,  toL  15,  p.  206,  pi.  21,  fig.  1. 
Newport,  California,  to  Oulf  of  California. 

KCOSnCNIA  CATAUNBN8I8  B«it.  UK. 

Nautilus,  vol.  80,  No.  2,  p.  21,  pi.  5,  fig.  3. 
Monterey  to  Gulf  of  California. 

HBOSDINIA  CNIPLICATA  Bowerbr,  lUS. 

Proc.  Zool.  Soc.,  p.  1S5. — Tbtob,  Man.,  vol.  7,  pi.  5,  fig.  39. 
San  Pedro,  California,  to  Magdalena  Bay,  Ix>wer  California. 
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Family  PEDICULARHDAE. 
Genug  PEDICULARIA  Swainson,  1840. 

PBDICULABU  CAUFOBNICA  NtwcDnb,   1U4. 

Proc  Col.  Acad.  Scl.,  vol.  3,  p.  121 ;  vol.  4,  p.  322,  pi.  1,  flg.  ». 
FHrallones  Islands  to  Monterey,  California. 

Superfamily  TAENIOGLOSSA. 

Family  CYPRAEmAE. 
Genus  CYPRAEA  Linnaeus,  1758. 

CTPRAEA  BPADICBA  BwiOnMD,  lUt. 

Phllos.  Mag.,  vol.  61,  p.  376.-— Tbton,  Man.,  vol.  7,  p.  13,  fig.  78. 
Santa  Barbara,  California,  to  Cerros  Island,  Ixiwer  California. 

Family  TRIVIIDAE. 

Genos  TRIVIA  Gray,  1632. 

TSIVIA  RADIANS  LaMarck,  ISll. 

Aun.  do  Mus.  Paris,  vol.  15,  p.  102. — Tbyon,  Mon.,  vol.  7,  pi.  22,  figs.  13,  14. 
Santa  Barbara  and  Catallna  Island,  California,  to  Ecuador. 

TKIVIA  S01.Ain>RI  Qtv.  1M7. 

Conch.  111.,  Cvpraea.  No.  128,  flg.  43. 
Catallna  Island,  California,  to  Panama. 

TRIVIA  RITTBRI  Barawnd.  KM. 

Nautilus,  vol.  17,  No.  8,  p.  85. 

Monterey  and  San  Pedro,  California,  to  Cortez  Bank. 

TRIVIA  SANGQINKA  Gaj.  1831. 

Desc.  Cat.  Cypraea,  p.  14. — Tbton,  Man.,  vol.  7,  pi.  22,  flgs.  21,  22. 
Catallna  Island.    Magdalena  Ba.v  to  Sallna  Cruz,  Mexico.    Ecuador? 

TRIVIA  CALIPORNIANA  Grar.  IMS. 

Zool.  Journ.,  vol.  3,  p.  365.— Teton,  Man.,  vol.  7,  pi,  22,  flgs.  18-20. 
Crescent  City,  Callfomia,  to  West  Mexico. 

GenuB  ERATO,  Risso,  1826. 

ERATO  VITBLLINA  Hlnib.  IU4. 

Zool.  Toy.  Svlphur,  Molt.,  p.  46,  pi.  13,  flgs.  22,  23. 

Bodega  Bay  and  Farallones  Islands  to  Sen  Dl^o,  Gallfomin. 

ERATO  ALBEBCBN8  Dall,  IIH. 

Nautilus,  vol.  18.  No.  11,  p.  124. 

OfF  Santa  Rosa  Island,  California,  to  La  Paz,  Low«>r  California. 

EKATO  COLtrUBELLA  Menka,  184T. 

Zeitsclir.  Mai.,  voL  4,  p.  183.— Tbvon,  Man.,  vol.  5,  pi.  4,  flg.  48. 
Monterey,  California,  to  Panama  Bay. 
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Fanuly  RANELUDAE. 

Geniu  BURSA  Bolteo.  1798. 

Subgenus  BUFONABU  Schumacher,  1817. 

BUPOKARIA  CALIFORNICA  Hindi,  tMl. 

Aon.  Mag.  Nat  Hist,  vol.  11,  April,  p.  253 ;  Zool.  Voy.  Bulphur,  Moll.,  pi.  2, 

flgB.  4.6. 
Monterey,  California,  to  Cerros  Island,  Lower  California. 

Family  CYMATIIDAE. 
Genus  ABGOBUCaNUM  MSrch,  1852. 
Sut^nus  ruBiTBiTON  Cossmann,  1903. 

FUSITRITOIf  OBEGONBNStS  Rcdadi.  IMS. 

Ann.  Lye.  Nnt.  Hist  N.  Y.,  vol.  4,  p.  165,  pi.  11,  flg.  2. 

Prom  tbe  line  of  floating  Ice  In  winter  In  Bering  Sea  near  tbe  Fribllof 
Islands,  south  on  tbe  west  to  the  Okhotsk  Sea  and  Japan,  and  on  the 
east  to  San  Nicolas  Island,  California ;  San  Diego,  In  deeper  water 
(Raymond). 

Genua  CYHATIUM  Bolten,  1798. 

CTHATIUH  COBKUGATUH  (Ijuuidb  lUl}  TBEHPEBI  Itall,  IHT. 

Nautllos,  vol.  21.  No.  8,  p.  85. 

San  Pedro,  California,  to  Outf  of  California.    Mediterranean? 

CTHATrVH  GIBBOSUM  Braderip,  ISlt. 

Proc.  Zool.  Soc.,  p.  7;  Conch.  Icoa,  Triton,  pi.  18,  flg.  sa 
San  Fedro  and  San  Diego,  California,  to  Panama. 

Family  SEGUENZIIDAE. 
Genua  SEGUENZIA  Jeffreys,  1876. 

BBGUENZIA  CEBTOHA  Dall.  »». 

Proc.  U.  S.  Nat.  Mus..  vol.  56,  No.  2295,  p.  S43. 
Off  San  Diego,  California,  In  600  fathoms. 

SEGUENZIA  GIOVIA  ItaU,  111*. 

Proc.  D.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  343. 
Off  Gatallna  Island,  California,  In  118  fathoms. 

SBGVENZIA  CEBVOLA  Dd.  1*». 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  No.  2295,  p.  844. 
Off  North  Coronado  Island,  in  6(S  fathoms. 

SEGUENZIA  CALIANA  DbD,  Ifflt. 

Proc.  U.  S.  Nat  Mus.,  vol  56.  No.  2295,  p.  344. 

Off  I^  Jolla  and  San  Diego,  Callforata,  in  243  to  822  fathoms. 

167980— 21— Bull.  112 10 
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Family  TBIFORIDAE. 
GeniiH  TRIFOBA  (Deahayes)  BUinTUIe,  1828. 

TBIFORA  H0NTEBETBNBI8  Bartwh,  IWl. 

Proc.  U.  S.  Nat.  Mus.,  vol.  33,  No.  1569.  p.  249,  pi.  16,  &g.  17. 
Monterey,  California. 

TRIFOBA  FEDBOANA  BartHlu  1I*T. 

Proc.  U.  S.  Nat.  Mus..  vol.  33,  No.  1S6&,  p.  250,  pi.  16,  flg.  1. 
San  Pedro,  California,  to  South  Coronado  laland. 

TBIFOBA  CALUFTKGA  BafUch,   IMT. 

Proc.  U.  S.  Nat  Mus.,  votr33.  No.  1069,  p.  251,  pi.  16,  Bg.  4. 
San  Pedro  to  San  Diego,  California. 

TRIFOBA  CABFBNTEBI  Bartadi,  U«1. 

Proc  U.  S.  Nat  Mus..  vol.  33.  No.  1569.  p.  252,  pi.  16,  flg.  16. 
Neab  Bay,  Waslilngtoii. 

TBIVOBA  CATALINENSI8  BartKli,  I(«T. 

Proc.  U.  S.  Nat  Mus.,  vol.  33,  No.  1569,  p.  253,  pi.  16,  flg.  18. 
Cataiina  Island  and  Lnguna  Beach,  California. 

TRIFOBA  BTEABN8I  Bartadi.  I9IT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  33.  No.  1569,  p.  254,  pi.  16,  flg.  3. 
San  Diego,  CaUfomla,  to  the  Gulf  of  California. 

TRirORA  FBNINSUIARIB  ButaA,  IHT. 

Proc.  U.  S.  Nat  Mua.,  voR  33.  No.  1069.  p.  255,  pi.  16,  flg.  2. 
San  Diego.  California,  to  Point  Abreojos.  Lower  CaUfomla. 


Family  CERITHIOPSIDAE. 
Genus  CERITHIOPSIS  Forbes  and  Hanley,  1849. 
SectloB  CERITEI0PSI8  1.  t. 
CBRITJUOPSIS  0XT8  Butoeh,  Itll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  40,  p.  332,  pi.  36,  fig.  2. 

San  Pedro,  California,  to  Point  Abreojos.  Lower  California. 

CBBITHIOPSIS  CABFENTBBI  BartMb,  Itll. 

Proc.  U.  S.  Nat  Mus..  voL  40,  p.  334,  pi.  38,  flg.  9. 
San  Pedro.  California,  to  South  Coronado  Island. 

CBBITmOPaiS  FEDBOANA  Bartwh.  IHT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  33,  No.  1664,  p.  181 ;  vol.  40,  pi.  8S,  flg.  2. 
San  Pedro,  California,  to  Point  Abreojos,  Lower  CaUfomla. 


to(^  1111. 

Proc.  U.  S.  Nat  Mus.,  vol.  40,  p.  839,  pL  39,  flg.  8. 
Monterey  Bay,  California,  Co  Sontb  Coronado  Island. 


Proc.  V.  S.  Nat  Mus.,  vol.  40,  p.  341,  pi.  89,  flg.  5. 
San  Diego,  California. 
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CBBirmOPSIS  STUNBGBRI  IMI.  1SS4. 

Froc  V.  a.  Nat  Uus.,  vol.  T,  p.  345,  pi.  2,  flg.  4;  toI.  40,  p.  842,  pi.  40,  Og.  3. 
Commaader,  Aleutian,  and  Sbamaglii  lalanda,  Alaska. 

CBUTHIOFSIS  STBJNBGEBI  DINA  BartKh,  »11. 

Proc  V.  S.  Nat  Mus.,  vol.  40,  p.  343,  pi.  40,  flg.  7. 
Sitka,  Alaska. 


PPI  Butadi,  HIT. 

Proc.  U.  S.  Nat  Mas.,  vol.  06,  p  669,  pi.  46,  Os-  12. 
San  Diego,  California. 

OUTHIOFSIB  DIOHEDAB  BartKh.  1*11. 

Proc,  O.  S.  Nat  Mns.,  vol.  40.  p.  359,  pi.  37,  flg.  5. 
San  Diego,  Caltfornlik  And  Todoa  Santos  Bay. 

CXBITHIOF81S  PAKAMOKA  BartKh.  Hll. 

Proc.  U.  S.  Nat  Mub.,  vol.  40,  p.  356.  pi.  38.  flg.  4. 
Neah  Boy,  Washington. 

CKUTHIOPSIS  BAKBBl  BartMh.  UlT. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  p.  670,  pi.  46,  flg.  10. 
South  Coronado  Island,  Lower  California. 

CERrrmOPgia  CHABLOTTBNSIS  Barttdi,  HIT. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  p.  668,  pi.  46,  figs.  0,  11. 
Queen  Charlotte  Islands,  British  Columbia,  to  Puget  Sound. 

CERTTHIOPSIS  H0NTEBETEN8I8  Butadi,   IVII. 

Proc.  U.  S.  Nat  Mus.,  vol.  40,  p.  363,  pi.  41,  flg.  5. 
Little  River,  Mendocino  County,  to  Monterey,  California. 

SeoUon  CEKITEIOPSIDA  BartMh,  1911. 

CBUTIUOPSI8  DIEGENSI8  Bartaefa,  Ittl. 

Proc.  U.  S.  Nat.  Mus.,  vol.  40,  p.  347,  pi.  40,  flg.  4. 

San  Pedro  to  San  Glemente  Island,  California,  and  South  Coronado  I: 

CXBtrmOFSIS  BOWBIXI  Butad,  1*11. 

Froa  U.  S.  Nat  Hub.,  voL  40,  p.  348,  pi.  40,  flg.  6. 
California. 

CBBITHIOPSU  GLOBIOSA  Bartaeh,  Itll. 

Proc  D.  S.  Nat  Mus..  vol.  40,  p  353.  pi  36,  tg.  7, 
Olf  San  Diego,  California,  in  15  fathoms. 

CBRtTHlOPSM  ANTBMUNDA  Bwtadi,  1111. 

Proc.  V.  S.  Nat.  Mus.,  vol.  40,  p.  SSO,  pi.  36,  flg.  4. 
San  Pedro  to  San  Diego,  California. 

Beetloa  CSKITHIOPSIDELLA  BartHh,  1911. 
CBR1TH10P81S  COSHtA  Butadt.  1»*T. 

Proc.  U.  S.  Nat.  Mua.,  vol.  33,  No.  1564,  p.  180;  vol.  40,  pi.  38,  flg.  7. 
Monterey,  California,  to  San  IBartolome  Bay,  Lower  California. 

CSBITHIOPSIB  ANTBFILOSA  BartM^  UlL 

Proc.  U.  S.  Nat.  Mus.,  vol.  40,  p.  849,  pi.  40,  flg.  9. 
San  Pedro  to  San  Diego,  California. 


by  Google 


144        BULLETIN  112.  unitb;i>  states  national  museum. 

CEKITHIOPSIS  ALOHA  ButH^  1911. 

Proc  U.  S.  Nat  Mub.,  vol.  40,  p.  350,  pL  S9,  flg.  2. 
San  Pedro,  California,  to  Sontb  Coronado  Island. 

INCBRTAB  SEDIS. 

CBRirmOPSIS  COLDHNA  CarpuiUr.  IIU. 

Suppl.  Rep.  Brit  Assoc.,  p.  6flO;  Proc.  U.  S.  Nat.  Mns.,  toL  40,  p.  3 

pi.  86,  flg.  6. 
Vancouver  Island  to  Monterey  Bay. 

CERITH10P8IS  ARNOLDI  BarlKh,  Itll. 

Proc.  U.  S.  Nat  Mub.,  vol.  40,  p.  357,  pi.  30,  flg.  3. 
San  Pedro  Bay,  California, 

CEBITBIOPSIS  TRUNCATA  DaO,  IMS. 

Proc.  U.  S.  Nat  Mas.,  vol.  9,  p.  304,  pi.  4,  flg.  5;  vol.  40,  pi.  40,  flg.  2. 
Unalaska  Island,  Alaska,  to  Puget  Soond. 

CBBITHIOFSia  STEPHENSAE  Bwtadi,  I>». 

Proc.  U.  S.  Nat  Mtis.,  vol  37,  p.  399,  flg. ;  vol.  40,  pi.  38.  fig.  7. 
Port  Frederick,  Alaska,  to  Puget  Sonnd. 

CBBITHIOPSIS  INGENS  Butadi,  ItlT. 

Proc.  U.  S.  Nat.  Mas.,  vol.  33,  p.  180;  vol.  40,  pi.  41.  flg.  4. 
Monterey,  California. 

CERITHIOPSIS  TITHIDA  BarUdi.   IMT. 

Proc.  U.  S.  Nat  Mua,  vol.  33,  p.  179;  vol.  40,  pi.  41.  flg.  3. 
Monterey,  California. 

Genua  SEILA  A.  Adams,  1661. 

8EILA  HONTBKBTSNBIB  ButKk.  ItBT. 

Proc.  U.  S.  Nat  Mus.,  vol.  33,  No.  15G4.  p.  177 ;  vol.  40,  pL  41,  flg.  B. 
Monterey  to  Todos  Santos  Bay,  Lower  California. 

Genns  METAXIA  MonteroMto,  1884. 

HBTAXIA  DIADEHA  Baitwh,  ItlT. 

Proc.  U.  S.  Nat.  Mus.,  vol.  33,  No.  1564.  p.  182. 
Monterey  to  Sun  Diego,  California. 


Family  CERITHIIDAE. 
Genus  DIASTOHA  Deshayca,  1861. 

DIASTOHA  FA8TIGIATA  CarpMiMr,  ISM. 

Suppl.  Rep.  Brit  Soc.,  p.  655;  Proc.  V.  S.  Nat  Mus.,  vol.  ! 

1911. 
Santa  Barbara,  California.    Pleistocene, 

DIASTOMA  OLDROTDAB  BarMch.  ItlL 

Proc.  U.  S.  Nat  Mus.,  vol.  30,  p.  6SS,  flg.  3. 
San  Pedro,  California. 
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DIASTOHA  STEARNSI  BartMh,  ISll. 

Proe.  U.  5.  Nat  Mus.,  vol.  39,  p.  584,  flg.  4. 
San  Dtego,  California. 

Genus  ALABINA  Dall,  1902. 

AI.ABINA  CALIFORNICA  Dull  and  Battich,  1*01. 

Nautllns,  voL  15,  p.  58 ;  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  p.  414,  pi.  62,  flg.  7. 
Saa  Pedro,  California.    Pleistocene. 

AI.ABINA  BASBABEMSIS  BmrtMh,  IBll. 

Proc.  D.  S.  Nat.  Mus.,  vol.  30,  p.  411,  pi.  61,  fig.  3. 
Santa  Barbara,  California.    Pleistocene. 

ALABINA  BAHLINI  BmrtKh,  1911. 

Proc.  D.  S.  Nat  Mus.,  vol.  39,  p.  411,  pi.  61,  fig.  2. 
Ix>s  Angeles,  California.     Pleistocene., 

ALABINA  PHANBA  Bartoch,  1111. 

Proc  U.  S.  Nat.  Mue.,  vol.  33,  p.  412,  pi.  62,  fig.  6. 
San  Diego,  California. 

ALABIMA  lO  BartMh.  »11. 

Proc.  n.  S.  NaL  Mus.,  vol.  39,  p.  415,  pi.  61.  tip.  1. 
Signal  Hill,  Long  Beach,  California.    Pleistocene. 

ALABINA  TENUISCDLPTA  CaipcaUt,  tSM. 

Sappl.  Rep.  Brit  Assoc.,  pp.  612,  655;  Proc.  U.  8.  Nat  Mus.,  toL  89,  p.  416, 

pi.  61,  tig.  6. 
San  Pedro,  California,  to  Magdalena  Bay. 

ALABINA  TENUISCULPTA  FHALACBA  Baitidb  lilt. 

Proc.  U.  S.  Nat  Mus.,  vol.  39,  p.  417,  pL  61,  fig.  5. 
San  Diego,  California. 

ALABINA  DIECBN8IS  BaitKh,   1911. 

Proc.  U.  S.  Nat  Mus.,  vol.  39,  p.  416,  pL  61,  fig.  4. 

San  Pedro,  California,  to  San  Bartolome  Bay,  Lower  GalUornla. 

ALABINAT  GALENA  DdU  191*. 

Proc.  U.  S.  Nat  Mas.,  vol.  56,  p.  345. 

OfT  San  Luis  Obispo  Bay,  California,  in  252  fathoms. 


Genus  BITTIUM  (Leach)  Gray,  1847. 


SimUH  JOHN8TONAE  BaitKh.  Ull. 

Proc.  U.  S.  Nat  Mas.,  vol.  40,  p.  887,  pL  63,  flg.  6. 
Lagnna  Beach,  California,  to  Lower  Callfomlo. 

Subgenus  Sttudiuu  DbU,  1907. 


8TTLIDRIM   ESCRRICHTn  1 

Beltr.  Mai.  Rosslca.,  vol.  2,  p.  68,  pL  11,  flg.  1. 
Sltlca,  Alaska,  to  Paget  Sound. 
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STTLmnm  BSCHUCHm  ICELUH  SartHdi.  HOT. 

Proc:  U.  S.  Nat.  Mus.,  vol.  33,  Na  1564,  p.  178;  toL  40,  pi.  67,  flg.  8. 
Puca  Strait  to  Monterey,  Callfoniia. 

STTUDIUH  E8CHB1CHTII  HONTERBYBNSB  B*Tla^  IBtT. 

Froc.  U.  8.  Nat.  Hus.,  vol.  33,  No.  1S64,  p.  178;  vol.  40,  p.  SS,  Og.  6. 
Crescent  City,  California,  to  Cape  San  Lucas.   Also  PUDcen& 

STTUDIUlf  PACANICDH  DaD,  ISIS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  845, 

Off  Monterey  Bay,  California,  in  356  fatttoma. 

SabgenuB  Seuibittium  Coasmann,  1896.. 

SBHIBimUU  VANCOUVEBBNSE  DaU  ud  BulH^  Ult. 

Canada  Oeol.  Survey  Mem.,  vol.  14  N,  p.  10,  pi.  1,  flg.  8. 
Barkiey  Sound,  Vancouver  laland.. 

SBHIBITTIVH  ATTBNUATDH  Carptstor.  ISM. 

SuppL  Rep.  Brit.  Assoc.,  p.  655 ;  Proc.  U.  S.  Nat.  Mus.,  voL  40,  p.  393,  pi.  54, 

figs,  1.  2.  5, 
Forrester  Island,  Alaska,  to  San  Diego. 

SEHimiTIUH  ATTENUATUH  BOBEALE  ButKk,  Illl. 

Proc.  U.  S.  Nat.  Mus.,  vol.  40,  p.  395,  pi.  54,  flg.  4. 
Queen  Cliarlotte  Islands  to  Vancouver  Island. 

aEUIBirmrH  ATTENOATOM  HULTIFnXlSUM  SartMk.  IMT. 

Proc.  U.  S.  Nat  Mua.,  vol.  40,  p.  395.  pL  54,  flg.  8. 
Monterey  to  San  Pedro,  Caiifornla. 

SEHIBimUH  ATTENUATUH  UTIFIL08UH  Butwh.  1*11. 

Proc.  U.  S.  Nat.  Uus.,  voi.  40,  p.  395,  pi.  54,  fig.  6. 
San  Pedro,  California. 

SEMlBrrnUM  SUBPLANATUH  Butich.  1911. 

Proc.  U.  S.  Nat  Mus.,  vol.  40,  p.  395,  pL  57,  flg.  6. 
Monterey  Bay  to  Soutb  Coronado  Island. 

SEHIBITTIUM  BUGATUM  Carpmlcr,  IBM. 

Ann.  Mag.  Nat.  Hist.,  aer.  3,  voi.  18,  p.  276;  Proc.  U.  S.  Nat.  Mas.,  vol.  40, 

p.  397,  pi.  56,  6gs.  4,  S. 
San  Pedro  and  Cataiina  Island.    Santa  Barbara  Pleistocene. 

SEHIBITTIITM  QUASRIFl LATUM  CatMBtw,  ISM. 

Suppi.  Rep.  Brit.  Assoc.,  p.  655 ;  Proc.  U.  S.  Nat.  Mus.,  vol  40,  p.  $98,  pL 

58,  figs.  2,  3,  1911. 
Monterey,  California,  to  San  Ignado  Lagoon,  Lower  California. 

T  SEHIBirmiH  ARHILLATUH  CarpwMr,  ISM. 

Suppl.  Rep.  Brit.  Assoc.,  p.  655 ;  Proc.  U.  S.  Nat.  Mus.,  voi.  40,  p.  Sftl.  pi. 

52,  fig.  6. 
Santa  Barbara  and  San  Pedro,  California.    Pleistocene. 


Monterey  to  San  Diego,  Callfomlu. 
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T  SEHUIITTtUlf  CHALLISAB  Barti^  If  IT. 

Proc.  V.  8.  Nat.  Mus.,  vol.  S2,  p.  673,  pL  47,  flga  2,  6. 
San  Jnan  Island,  Gulf  of  Georgia. 

T   SBHIBITTnJH  BANJUANENSE  Bartach,  ItlT. 

Proc  U.  S.  NaL  Mus.,  vol.  B2,  p.  674,  pL  47,  fig.  4. 
San  Juaa  Island,  Gulf  of  Georgia. 

7  SBHmrrmni  SBBKA  BartKh.  HIT. 

Proc  D.  S.  Nat.  Mas.,  voL  62,  p.  675,  pi.  47,  &e.  L 

Off  Point  Plnos  to  San  Diego,  California,  in  75  fathoms,  and  San  Bartolome 
Baj,  Lower  California. 

Subgenus  LmosnTiuM  Bartsch,  1911. 

LIROBimCH  INTEBF098A  Qupntar,  ISM. 

Suppl.  Rep.  Brit.  Assoc,  p.  656;  Proc.  U.  S.  Nat  Mus..  vol  40,  p.  401,  pi.  51, 

ties.  2,  6. 
Monterey  to  Son  Diego,  California. 

UBOBirmm  CATALINBNSE  BuKcb.  imi. 

Smltbsonlan  Misc.  Coll.,  vol.  50,  p.  28,  pL  57,  fig.  la 
Catallna  Island  to  San  Diego.    Santa  Barbara  Pleistocene. 

EjaoBn-rnni  catauninsb  iNORNATini  ButMk,  ifii. 

Proa  U.  S.  Nat.  Mus.,  vol.  40,  p.  403,  pi.  51,  flg.  3. 
Catallna  Island  to  San  Dlcgo.    Also  Pleistocene. 

uROBrrriuH  obnahssihuh  ButH±.  isii.  , 

Proc  n.  S.  Nat.  Mus.,  vol.  40,  p.  403,  pL  52,  figs.  4,  5. 
San  Pedro,  California.    Santa  Barbara  Pleistocene. 

USOBITTtCH  KinnrVM  Cup*nl«,  18M. 

Suppl.  B^.  Brit.  Assoc,  pp.  628,  660 ;  Proc.  V.  S.  Nat  Mus.,  vol  40,  pi.  63, 

ags.  1,2. 
Sitka  Sound  to  Fuca  Strait. 

UBOBITTniH  mrNITUH  HUNITOIDE  Bartidi,  Mil. 

Proc.  U.  8.  Nat  Mua.,  vol,  40,  p.  405,  pi.  53,  fig.  4. 
San  Pedro,  California. 

LtBOBimUH  ASFEBUM  Gabb,  1U1. 

Proc.  Acad.  Nat.  Sci.  Phlla.,  p.  368 ;  Proc.  U.  S.  Nat.  Mns..  vol.  40.  p.  405, 

pL  66,  flg.  3. 
Pleistocene:   Santa  Barbara  to  San  Diego.    Also  Pliocene. 

UBOBimUH  ASPERVH  LOHaGNSE  Barttdi,  Itll. 

Proc.  D.  S.  Nat.  Mus.,  vol.  40,  p.  406,  pi.  56,  flg.  2. 
Catallna  Island  to  San  Diego,  California. 

UBOBITTIVH  LARCH  BarlMk.  IMl. 

Proc  U.  S.  Nat  Mus.,  vol.  40,  p.  407,  pi.  67,  flg.  4. 

San  Pedro,  California,  to  San  Bartolome  Bay,  Lower  California. 

INSERTAE   SEDia. 
BITTIUM  OLDROTDI  BarUeh.  1(11. 

Froc.  C.  8.  Nat.  Mua.,  vol.  40,  p.  40S,  pi.  61,  flg.  6. 
Destruction  Island,  Washington,  to  Lower  California. 
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BITTIIIH  FETELLUH  Barticfa.  Itll. 

Proc.  U.  S.  Nat.  Mns.,  vol.  40,  p.  409.  pi.  51,  flg.  4. 
on  Catallna  Island  lu  16  fathoms. 

SITTIUH  GIGANTEITM  Bartoch.  1911. 

Vt'K.  II.  S.  Nat.  Mus.,  vol.  40,  p.  410.  pi.  55,  flg.  2. 
Pleistocene  of  San  Pt^dro  and  San  Diego,  Callforola. 

Genus  POTAMIDES  BrongnUrt,  1810. 

Subgenus  PiHENELLA  Gray,  1847. 

FIBENELLA  CVCLUS  DalL  ISlt. 

Proc.  U.  S.  Nat.  Mus..  vol.  56,  p.  346. 

Long  Beach,  California,  to  Gulf  of  California. 

Subgenus  Liocerituiuu  Tryon,  1887. 

UOCERITHIUH  SCULPTUH  Sowcrbr,  1§SI. 

Thea.  Conch.,  vol.  2,  p.  868,  figs.  144,  145. 

Santa  Barbara  Islands,  California,  to  Panama  and  the  Galapagos  Islands. 

Genoa  CERITHIDEA  Swainson,  1840. 

CEBITHIDKA  CALIFORNICA  Hatdtman.  IH*. 

Mon.  Freshwater  Shells,  N.  Amer.,  cover  of  No.  1. — Tbyon,  Man.,  vol.  9, 

pi.  83,  flfiB.  69,  70,  71. 
Banllnas  Bay  to  San  Diego,  California. 


Family  TRICHOTROPIDAE. 
Geniis  TRICHOTROPIS  Sow«rb7,  1829. 

TBICHOTBOPIS  BICABINATA  Smntbr.   l»tt- 

Tankervllle  Cntalogue,  pp.  55,  XII,  pi.  0. 

Arctic  Ocean  from  Point  Barrow  south,  on  the  west  to  the  Okhotsk  Sea  ami 
Shantar  Islands,  and  on  the  east  to  Nunivak  Island,  Bering  Sea. 

TBICHOTBOPIS  CONICA  Hollar,  ISU. 

Index  Moll.  Gr9nl.,  p.  82.~TByoiT,  Man.,  vol.  9,  pi.  7,  &g.  45. 
Forrester  Island,  Alaska ;  also  Greenland. 

TBICHOTBOPIS  COSTELLATA   Cnthau.   lUS. 

Boston  Journ.  Nat  HlsL,  vol.  2,  p.  108,  pi.  3,  flg.  2. 

Arctic  Seas,  Bering  Sea,  the  Aleutian  Islands  and  south  to  the  Queen 
Charlotte  Islands,  British  Columbia ;  also  New  England  coast. 

TBICHOTBOPIS  CANCELLATA  Hlodl.  ISU. 

Proc.  ZooL  Soc.,  p.  17 ;  Zool.  Voy.  Sulphur,  MolL,  pi.  11,  figs.  11,  12. 
Southern  part  of  Bering  Sea,  and  south  to  Oregon. 

TBICHOTBOPIS  INSIGNIB  Hiddendorir,  IMS. 

Beltr.  Ual.  Bosslca,  p.  107,  pi.  10,  Bg.  7-9. 

From  Bering  Strait  south,  on  the  west  to  Northern  Japan,  and  on  the  east 
to  the  Aleutian  Islands  and  Cooke  Inlet,  Alaska. 
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Sabg«)ns  IprinoK  H.  and  A.  Adams,  1854. 

IPBINOC  COROKATA  GaaM,  IM*.  (PUto  11,  >■■  !■> 

Proc  Boston  Sot  Nat  Hist,  vol.  7,  p.  324.— Tkvon,  Man.,  vol.  7,  pi.  7,  flgs. 

63,51. 
Arctic  Ocean  and  Berinjc  Sea. 

irHINOfi  KBOTERI  PUIIppI,  lUt.  (PUie  II.  Bf.  ■.> 

Zeltschr.  f.  Mai.,  voL  5,  p.  175.— Tbtok,  Man.,  voL  7,  pi.  8,  flg.  61. 
Arctic  and  Bering;  Seas,  eastward  to  the  Shiunagln  Islands. 

IFHIN08  EBLSBTI  D^  IMS. 

Proc  U.  S.  Nat  Mns.,  vol.  84.  No.  1610,  p.  254. 

Off  San  Diego,  Gal.,  and  Point  Ssn  Queotln,  Lower  California. 

Subgenus  Pbovanha  Dall,  1918. 

PROVANNA  LOMANA  Dmil,  lllB. 

Proc.  Biol.  Soc.  Wash.,  vol.  31,  p.  7. 

Off  Point  Ixima,  San  Diego  County,  California,  in  650  fathoms. 


Family  CAECIDAE. 
G«niu  CAECUM  Fleming,  1S17. 


CAECUH  CALIFOBNICUM  Dall,  18U. 

Proc.  n.  S.  Nat  Mus.,  vol.  8,  p.  541.— Tbyon,  Man.,  vol.  8,  pi.  60.  Rs-  65. 
Monterey,  California,  to  Lower  Callfomla. 

CAECUM  DALLI  BsilKh,  ini. 

Joum.  Wash.  Acad.  ScL,  vol.  10,  1920. 
San  Pedro,  CaUfomia,  to  Lower  California. 

CAECUH  LICALUII  BartwA.  IM*. 

Jonm.  Wash.  Acad.  Scl..  vol.  10,  1920. 
Monterey  to  San  Diego,  Callfonila. 

CAECUH  DIEGBNSE  Barto^  191*. 

Jourii.  Wash.  Acad.  Sd.,  vol.  10,  1920. 
San  Diego,  Oallfornla. 

CAECUH  GBIFPl  Bartwfa,  I*». 

Joum.  Wash.  Acad.  Scl..  vol.  10,  1920. 
on  San  Diego,  15  to  20  fathoma. 

Geniu  HICRANELLUM  Bartach,  1920. 

MCKANBLLUM  CRBBEICINCTUH  CarpmUr,  1«H. 

Proc.  Cal.  Acad.  Scl.,  vol.  3,  p.  215.— Tbyok,  Man.,  vol.  8,  pi.  67,  flga.  71.  81 
Monterey,  Callfomla,  to  Todos  SantOB  Bay,  Lower  California. 

KICRANELLUH  PBDBOfiNSE  BmiUch,  IftM. 

Jonrn.  Wash.  Acad.  Set,  vol.  10,  1920. 
San  Pedro  to  San  Diego,  Caliromla. 
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MICRANELLUH  CATALINENSE  BartMb,  lfl>. 

Joura.  Waab.  Acnd.  Scl.,  vol.  10,  1920. 

Saota  Rosa  and  Santa  Catallna  Islands,  California. 

laCBANELLUH  PBOFUNDICOLUU  Banuk,  »». 

Journ.  Wash.  Acad.  Scl.,  vol.  10,  1920. 
Off  San  Dleeo,  55  to  109  fathoms. 

MtCRANELLUM  OREGONENSB  BartKfa.  Id*. 

Joura.  Wash.  Acad.  Scl.,  vol.  10,  1920. 
Forrester  Islaod,  Alaska,  to  Uonter^,  California. 

HICBANBLLUH  BAKKLBTBNBE  Butadb  I9». 

Jonrn.  Wash.  Acad.  Scl.,  vol.  10,  1920. 
Barkley  Sound,  Vancouver  Island. 

HICBANBLLUH  ROSANTIM  BaitKk,  U». 

Jonrn.  Wash.  Acad.  Scl.,  vol.  10,  1920. 

on  Santa  Rosa  Island,  California,  In  48  fathoms. 

G«niis  FARTULUM  Carpenter,  185S. 

FABTULUH  OBCUTTI  Doll,  lUI. 

Proc.  U.  S.  Nat.  Mus.,  vol.  8,  p.  541. 
San  Pedro  to  Mazatlan,  Mexico. 

FABTULUH  HBHFHILU  Bulidi,  1»*. 

Joum.  Wash.  Acad.  Sci„  vol.  10,  1920. 

San  Pedto,  California,  to  Point  Abreojos,  Lower  California. 

FABTDLUM  OCCIDBNTALB  Batttdi,  Iflt. 

Journ.  Wash.  Acad.  Scl.,  vol.  10,  1920. 
Gulf  of  Georgia  to  Lower  California. 


1  BAKEBI  BartKh,  IMI. 

Journ.  Wash.  Acad.  Scl.,  vol.  10,  1920. 
Ellamar.  Alaslca,  to  Masatlan,  Mexico. 

Genns  ELEPHANTULUM  Carpenter,  1858. 

ELBPHANTULUH  CABPENTEBI  BartKh.  Ul*. 

Joum.  Wash.  Acad.  Scl.,  vol.  10,  1920, 

San  Pedro,  California,  to  Point  Abreojos,  Lower  California. 


Family  VERMETIDAE. 
Genns  BIVONIA  Gray.  1850. 

BIVONIA  COMPACTA  Carpenter,  IBM. 

Add.  Mag.  Nat  Hist,  ser.  3,  vol.  14,  p.  427. 

Vancouver  Island  to  San  Pedro,  Callfurnia  (Pern,  Cooper), 


Genua  VERMICULARIA  Lamarck,  1799. 


VEBHICULAIUA  BaDBHBA  Bmt«.  U4t. 

Conch.  Syat,  vol.  2,  p.  46,  pi,  152,  fig.  2. 
San  Pedro,  California,  to  Panama. 
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GenuB  ALETES  Carpenter,  1857. 

ALBTS8  SQDAMIGEBDS  CupmUr.  IBM. 

Proc  Zool.  8oc.,  p.  226.— Tbton,  Man.,  pi.  54,  figs.  73,  74. 
MoDterej',  California,  to  Fayta,  Peru,  and  tbe  Galapagos  Islands. 

ALBTBS  CKNTIQDADBUS  ValmclniiM.  U4C 

Voy.  Vmus,  Atlas,  pL  11,  flg.  lo. 
San  Diego,  Caitfomia,  to  Panama. 

Genoa  VERMICULUM  Hontagu,  ISOS. 

VXBinCULUIl  ANELLDK  HBrch.  lUl. 

Proc.  ZooL  Soc,  p.  358.— Tryoh,  Man.,  voL  8,  pi.  40,  flg.  34. 
Monterey,  California,  to  Todos  Santos  Bay,  Lower  California. 

Genua  SPIROGLYPHUS  Dandin,  1800. 

SPIHOGLTPBUS  LITUBLLUB  IBi^  IBM. 

Proc  '/jOoL  Soc,  p.  154.- Tayon,  Man.,  vol.  8,  pi.  54,  flg.  82. 
Forrester  Island,  Alaska,  to  San  Diego,  California. 

Genus  PETALOCONCHUS  Lea,  1843. 

FETALOCONCHUB  MAOtOPHRAGMA  CupaUr,  IBSI. 

Mazatlan  Cat.,  p.  300.— Tbyok,  Man.,  vol.  S,  pi.  48,  fig.  16. 
San  Diego,  California,  to  Panama. 

FRALOCONCSUa  HONTBRBTBNeiS  TtmU.  111>. 

Proc  Biol,  Soc  Wash.,  vol.  32,  p.  250. 
Monterey,  California. 

PRAUK»HCBIIB  COMFUCATUS  DaU.  »U. 

Bull.  Uus.  Comp.  ZooL,  vol.  43,  p.  326. 
Pnget  Sound  to  Panama. 

Genns  THYLACODES  Gnettard,  1774. 

THTLACODB8  BBDCIFOBWS  IBidb  IMI. 

Proc  Zool  Soc,  p.  70. 
"California"  (MOrcli). 


Family  TURRITELLIDAE. 
Genus  TURRITELLA  Lamarck,  1799. 

TIIBKITELI.A  NODUUJSA  Kin*,   lUl. 

ZooL  Joum.,  vol.  5,  p.  347.— Teton,  Man.,  vol.  8,  pi,  63,  figs.  78,  79. 
San  Diego,  California,  to  I'anama. 

TUKBTTELLA  HAKIANA  DaU,  Int. 

Boll.  Mns.  Comp,  Zool.,  vol.  43,  No.  6,  p.  327,  pi.  11,  flg.  14. 
Catallna  Island,  California,  to  Panama  Bay. 

TDRBtTBLLA  JBWBTTI  Carpcnlw.  tS«. 

Suppl.  Rep.  Brit.  Assoc,  p.  656;  Ann.  Mag.  Nat  HUt.,  ser.  8,  vol.  17,  p.  276. 
Santa  Barbara,  Caitfomia,  to  Sallna  Crnz,  Mexico.    Also  Pleistocene. 
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TUERITBLLA  COOPEBI  Carpenter,  ISai. 

Proc.  Cal.  Acad.  Sd.,  vol  3,  p.  216.— Tbyok,  Man.,  vol.  8,  p.  200,  pi,  61,  flg.  61. 
Monterey  to  San  Diego,  California. 

Genns  TURRITELL0P3IS  G.  O.  Sara,  1S78. 

TUKH1TELLOPSI3  ACICULA  STIHFSONI  Bull,  1*19. 

Proc.  V.  S.  Nat  Mus..  vol.  56.  No.  2295,  p.  847.— Sam,  MolL  Keg.  Arct- 

Norv.,  pL  10,  flg.  14. 
NunWak  Island,  Alaake,  to  San  Diego,  Galtfornta.    Clrcumboreal. 

Genus  TACHYRHYNCHUS  Miirch,  18G8. 

TACHTRHTNCHUS  EBOStIS  Csythoar.  1818. 

Boston  Journ.  Nat.  Hist,  vol  2,  p.  103,  pi  3,  tig.  1. 

Arctic  Ocean,  south  on  the  west  to  the  Knrll  Islands,  and  on  tUi'  mist  to 
the  Aleutian  Islands  and  Kodiak,  Alaska.    Also  Greenland, 

TACHTBHTNCHUS  EBOSUB  BIAJOB  Dmll,  1*1S. 

Proc.  D.  S.  Nat.  Mus.,  vol.  56.  No.  2295,  p.  346. 

Mouth  of  the  CktMUe  River,  Arctic  Alaska  and  south  through  thu  eastern 
part  of  Bering  Sea  to  the  Prlbilof  and  Unitnak  Islands. 

TACHTBHTNCHUS  KBTICULATU8  Mlihala.  1841. 

Boston  Journ.  Nat.  Hist.,  vol.  4,  p.  60,  pi,  4,  tig.  10. 

Arctic  Ocean  and  eastern  Bering  Sea  to  the  Aleutian  Islands  and  southward 
to  British  Colui£tila.    Also  Greenland. 

TACHTBHTHCHUB  LACTBOLUS  Cirpantcr,  18U.  (PUte  C,  flc  I.> 

Proc.  Acaa  Nat.  Sci.  Phlla.,  p.  62. 

Chlgnik  Bay.  Alaska  Peninsula,  east  and  south  to  Point  Abreojos,  Lower 
California. 

TACHyBHTNCHUS  LACTEOLUS  BUBPLANATUB  CarpcnUr.  18U. 

jeroc  Acad.  Nat.  Sci.  PhlUu,  p.  62. 
Poget  Sound  to  San  Diego,  California. 

T  TACHTBHTNCHUS  PBATOHUS  DaU.  ISll. 

Proc.  U.  S.  Nat.  Mus..  vol.  56,  No.  2295,  p.  347. 

Semldl  Islands,  Alaska,  in  20  fothoms,  to  Lower  California. 

T  TACHTBHTNCHUS  BTEABNSn  DaU,  1*19. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  No.  2295,  p.  347. 
San  Pedro,  California. 


Family  LTTTORINIDAE. 
GenoB  LTTTORINA  FeroMac,  1822. 

Section  UTTOBZNA  ■.  •. 
UTTOBINA  PALUATA  Bar,  IIO. 

Journ,  Acad.  Nat.  Sd.  Phlla.,  vol  2,  p.  240 ;  Goulu,  Inv.  Mass.,  p,  261,  flg.  177. 
Atlantic.    Pliocene  of  Nome,  Alaska,  (not  known  living  on  the  Pacific  side). 
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SeotlDa  ALOAKOSA  Dall,  1918. 

UTTOBINA  BQUAUDA  Bradiilp  ud  Sowarbr,  1§M. 

Zool,  Journ,,  voL  4,  p.  370;  Zool.  Beechey's  Voy.,  p.  139,  pi.  84,  flg.  12.— 
MiDDEnnoBFF,  Beitr.  Mai.  Bossica,  vol.  2,  p.  57;  Slblrlsche  Reise,  pi.  11, 
flgs.  4-10. 

Cape  York,  Arctic  Ocean,  to  Prlbllof  Islands  anil  the  Okhotsk  Sea, 

Section  IJTTO&IVAOA  DaU,  1918. 

UTTOHNA  SITCBANA  PUllp^   IMS. 

Proc,  Zool.  Soc.,  p.  140.— Tbton,  Man.,  vol.  8,  p.  240,  pi.  41,  flg.  90. 
Southern  Bering  Sea,  both  coasts,  and  southward  on  the  east  to  Puget 

Sound. 

UTTOBINA  ATKANA  Dill,  1W(. 

Proc.  U.  S.  Nat.  Mue.,  vol.  9.  p.  211 ;  vol,  24,  pi.  89,  flg.  11. 
Eyska  Island,  Alaska,  and  eastward  to  Cook's  Inlet. 

UTTOBINA  ALBUTICA  D^  1871. 

Proc  Cal.  Acad.  Scl.,  vol.  4,  p.  271,  pi.  1,  flg.  3;  Proc.  U.  S.  Nat  Uus„  vol. 
24,  pi.  39,  figs.  4,  e. 

Prlbilof  Islands  and  the  Aleutians  from  Kyska  eastward  to  tbe  Otilka 
Islands,  on  Isolated  Islets. 

UTTOBINA  CRONLANDICA  Hmk^  ISM. 

Synopsis,  p.  45. — ^Teyon,  Man.,  vol,  9,  pi.  41,  flg.  7. 

The  Okhotsk  and  Bering  seacoasts  and  eastward  to  Sitka,  Alaska ;  Puget    ' 
Sound?    Also  Greenland. 

UTOBINA  SUDIS  Donoran.  18H. 

British  Shells,  vol.  1,  pi.  S3,  flg.  3. 

Aleutian  Islands  to  Paget  Sound.    Also  Atlantic. 

UTOBINA  PLANAXIS  PUII»I,  IMT. 

Abb.  u.  Beschr..  lAttoHna,  pi.  4,  flg.  16. 

From  Puget  Sound  south  to  Magdalena  Bay,  Guadelupe  and  Socorro  Islands. 

Subgenus  Mklarh A PHE  (Mflhlfeldt)  Menke,  182S. 

MSLAKHAPHB  SCUTULATA  GmM.  IB4*. 

Proc.  Boston  Soc.,  Nat.  Hist.,  vol.  3,  p.  88.— Tbtoh,  Man.,  vol.  9,  pi.  48,  flgi. 
98-100;  1-3. 

Eodiak  Island,  Alaska,  south  to  Turtle  Bay,  r^iwer  California,  and  Socorro 
Island. 

Subgenus  Ajxuuorda  Dnil,  I91S. 

AUIAHOROA  NBWCOMBIANA  HcnpUO.  ISTI.  (Plat*  I.  1(.  I.) 

Proc.  Cal.  Acad.  Sd.,  vol,  7,  p.  49;  Cat.  N.  Amer.  Shells,  p.  0,  No,  587, 
Humboldt  Bay,  California. 

T  ALCAHOBDA  8UBB0TUNDATA  CmrpwUr.  lS(f , 

Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol,  14,  p.  28. 
Neab  Bay,  Washington. 

T  ALGAHOBDA'CASTANEA  CarpantM',  UN. 

Ann.  Mag.  Nat,  Hist.,  ser.  3,  vol,  14,  p.  28. 
Neah  Bay,  Washington, 


by  Google 


154  BUL,I>ETIN  112,  UNITED  STATES  NATIONAL  MUSEUM.     . 

Family  LACUNIDAE. 
Geniu  LACUNA  Tnrton,  1827. 

LAfTDNA  PORBECTA  Curpinter,  18U.  (PUt*  It,  «■.  J.) 

Sappl.  Rep.  Brit.  Assoc.,  p.  656 ;  Ana.  Mag.  Nat  Hist.,  ser.  3,  vol  14,  p.  428. — 

Tbyoh,  Man.,  vol.  9,  p.  265,  pi.  SO,  flg.  S5. 
Commander  Islands,  Bering  Sea,  souUiward  and  eastward  to  San  Di^o, 

California. 

LACUNA  POREECTA  BFFUSA  Carpcntor.  IW4. 

SuppL  Rep.  Brit  Assoc.,  p.  656;  Ann.  Mag.  Nat  Hist,  ger.  8,  vol.  14,  p.  428. — 

Tbton,  Man.,  vol.  0,  pi.  60,  flg.  66. 
F^ca  Strait  to  San  Francisco,  California.     *- 

LACUNA  FOBBECTA  EZAEODATA  Cupontw,  ItM. 

Suppl.  Bep,  Brit.  Assoc.,  p.  656;  Ann.  Mag,  Nat.  Hist,,  ser.  8,  vol.  14,  p. 

428.— Tbyon,  Man.,  vol.  9.  pi.  50,  flg.  57. 
Neah  Bay,  Washington. 

LACUNA  POKBECTA  PUTEOLOIDES  (CBmenter  MB.)  DaU,  1>1>. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  No.  22S5,  p.  849. 
Lobltas,  California. 

LACUNA  GLACUUS  Molbr,  1811. 

J^_Moll.  GrSnl.,  p.  8.— Tetos,  Man.,  vol.  9,  pi.  50,  fl^.  76. 
St.  Pan!  Island,  Pribllof  gronp.    Also  Greenland. 

LACUNA  DIVABICATA  FabildM,  ITSO. 

Faana  GrOnlandlca,  p.  392.— Tbyon,  Man.,  voL  9,  pi.  SO,  flg.  75. 
Norton    Sound,   Alaska,   and    south    to    Santa   Barbara,   California,   also 
Pliocene.    Also  Northern  Europe  and  Gre^iland. 

LACUNA  SOUDULA   L«hi.   1841. 

Index  Moll.  Scand.,  p.  23. — Tbyon,  Man.,  vol.  9,  pi.  50.  flg.  69. 
Fuget  Sonnd,  Washington,  to  San  Diego,  California.    Also  Atlantic. 

LACUNA  VABIBGATA  CupnUr.  ItM. 

Suppl.  Rep.  Brit.  Assoc,  p.  656.- Tbton,  Man.,  vol.  9,  pi.  60,  flg.  04   ? 
Neah  Bay,  Washington,  to  Monterey,  California. 

LACUNA  UNIFA8CUTA  Citvniter,  IBM. 

Proc.  Zool.  Soc,  p.  205.— Trtoh,  Man.,  vol.  9,  pi.  50,  fig.  74. 
Santa  Barbara,  California,  to  Magdalena  Bay,  Lower  California. 

LACUNA  UNIFASCLLTA  AUKANTUCA  CupcBlci.  IBH. 

Proc.  Zool.  Soc.,  p.  205. 

Santa  Barbara,  California,  to  Point  Abreojos,  Lower  California.     . 

LACUNA  HAKMOBATA  DaU.  l*It. 

Proc  U.  S.  Nat  Mus.,  vol  S6,  p.  848.— Tbyon,  Man.,  vol.  9,  pi.  50,  flg.  58. 
Saginaw  Bay,  Alaska,  to  Sao  Diego,  California. 

Subgenus  Boetica  Dall,  1918. 

BOETICA  TAGINATA  DaU,  1*1*. 

Proc.  Blol.  Soc.  Wash.,  vol.  21,  p.  137;  Proc  U.  S.  Nat.  Mus.,  vol.  56,  p.  349. 
Santa  Rosa  Island,  In  63  fathoms,  ond  off  1a  JoUa,  San  Diego,  County, 
California.  199  fathoms. 
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G«na9  HALOCONCHA  Dmil,  1886. 

HALOCONCBA  BEFLBXA  DmU,  1U4. 

Proc.  U.  S.  Nat.  Mus..  vol.  7.  p.  344,  pi.  2,  flga.  1-3. 
Pribllot  Islands 

HALOCOHCBA  HINOR  D^  IIU. 

Froc  D.  8.  NaL  Mus.,  vol.  66,  No.  2295,  p.  350. 

Gonunander,  Pribllot  and  Aleutian  Islands  eastward  to  ChlrlkoD  Island. 
Aiasitfl- 

G«niu  AQUILONABU  Dall,  1886. 

AQUILONABU  TUBNEBI  Dall.  ItSC 

Proa  U.  8.  Nat  Mas.,  vol.  9,  p.  204,  pi.  3,  figs.  1-3. 
Arctic  Ocean  near  Bering  Strait.   Also  Labrador. 

Family  FOSSARIDAE. 
Genus  FOSSABUS  PhUippi,  1840. 

rOSUKDB  PAKCtFICTDB  Cupntar,  ISH. 

Ann.  Mag.  Nat.  Hist,  ser.  3,  vol.  13,  p.  476. 
TodOB  Santos  Bay.  Lower  California,  to  Panama. 

FOSSABUS  AN6IOLDS  Dall.  1*1*.  . 

Proc.  V.  S.  Nat  Mus.,  vol.  06.  p.  3S0. 

Todos  Santos  Bay  near  San  Diego,  California. 

Genua  ISELICA  Dall,  1918. 

I^OJCA  VBNESTRATA  CupcntBr,  IBM.  (PlaU  11.  tg.  I.)- 

Ann.  M^.  Nat  Htst,  ser.  3,  vol.  14,  p.  429.— Trtoh,  Man.,  vol.  9,  p.  212,. 

pi.  82,  fig.  II. 
Pnget  Sound  to  the  Gulf  of  California. 

ISBUCA  OBTUBA  CupraUr,  ll«. 

Suppl.  Rep.  Brit  Assoc.,  p.  656;  Proc  Cal.  Acad.  Sd.,  vol.  8,  p.  217. 
Monterey  to  San  Dtcgo,  California. 

ISBUCA  OBTUSA  LAXA  DaU.  U19. 

Proc.  U.  S.  Nat  Mus..  vol.  66,  p.  251. 
Vancouver  Island  and  Puget  Sound. 


Family  LinOPIDAE. 
Genus  LITIOPA  Rmag,  1829. 

UnOPA  BOMBTX  Bur.  lUB. 

Ann,  ScL  Nat.,  p.  203,— Tbton,  Man,,  vol.  9,  pi,  53,  Bg,  74. 
Sontbem  California  and  Gulf  of  California.    Pelagic. 

Genns  ALABA  A.  Adams,  1862. 

AI.ABA  JSANBTTAB  BartMl,   »]•. 

Proc.  U.  S.  Nat.  Mus.,  vol.  89,  p.  165,  Bgs.  8,  4, 
San  Pedro,  California,  to  Gulf  of  California. 
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ALABA  CATALINBNSIS  Butuh,  IHI. 

joum.  Wash.  Acad.  Scl.,  vol.  10,  1920. 
Gatallna  Islnnd,  Callfornta. 

Family? 

Gmufl  DIALA  A.  Aduua,  1661. 

SIALA  HA&HOBEA  Cwrpmtor,  ItM. 

SuppL  Rep.  Brit,  Assoc.,  p.  657;  Proc  Cal.  Acad.  Sd..  vol.  3,  p.  2ia— 

TsTOn,  Man.,  vol.  9,  pi.  D3,  Bg.  87. 
Qneen  Charlotte  Islands,  British  Oolumbta,  to  San  Pedro,  Gnllforolu. 

DIALA  ACUTA  CanMaUr,  1H4. 

Suppl.  Rep.  Brit  Assoc.,  p.  667;  Proc.  Gal.  Acad.  ScL,  vol.  8,  p.  218.— 

Tbtok,  Man.,  vol.  9,  pi.  63,  fig.  86  ? 
Monterey,  California,  to  Coronado  Islands. 

DIALA  EXILIS  Trran.  I8M. 

Anier.  Journ.  Conch.,  vol.  2,  p.  12,  pi.  2,  flg.  18. 
San  Francisco  Bay  to  San  Diego,  California. 

Genua  BARLEEIA  Clark,  18S5. 

BARLEEIA  KALIOTIPHILA  Cumtar,  ISM. 

Suppl.  Rep.  Brit.  Assoc.,  p.  656;  Jonm.  de  Concbjl.,  vol.   12,  p.  144.— 
"  t^mmir^ti'a.,  vol.  9,  pi.  60,  flg.  74. 
Mendocino  County,  California,  to  Lower  California. 

BABL8EIA  8ANJUAMEN8I8  Butidi,  UM. 

Proc.  U.  8.  Nat.  Mus.,  vol.  68,  p.  170,  pi.  13.  flg.  3. 
San  Juan  Islands,  Gulf  of  Georgia. 

BABLBBIA  8UBTKNUI8  Carpnter.  1*M. 

Suppl.  Rep.  Brit.  Assoc.,  p.  656;  Proc.  Cal.  Acad.  Sd.,  ToL  3,  p.  21S.— 

Tbton,  Man.,  vol.  9,  pL  60,  fig.  7S. 
San  Pedro,  California,  to  San  Ignado  Lagoon,  Lower  California. 

BABLBBIA  8UBTBKUI8  BIMATA  CuvcBUr.  IIM. 

SuivL  Bep.  Brit.  Assoc.,  p.  656;  JounL  de  ConchyL,  vol.  12,  p.  144. 
San  Diego,  California. 

BARLEEIA  COBONADOfiNSlS  ButH^  Hit. 

Proc.  U.  S.  Nat  Mus.,  vol.  58,  p.  175,  pi.  13,  flg.  5. 
Off  Coronado  Island  In  7  to  10  fathoms. 

BABLEEIA  DALU  Baitidb  Itt*. 

Proc.  V.  S.  Nat.  Mus.,  vol.  58,  p.  168,  pL  13.  flg.  10. 
Off  Point  Loma,  California,  in  75  fathoms. 

BABLEEIA  BEXTLETI  ButKk,  lilt. 

Proc.  U.  S.  Nat  Mns.,  vol.  58,  p.  168,  pi.  13,  Bg.  2. 
Venice,  California. 

BABLBBIA  OLDBOTDI  Butuh,  MM. 

Proc.  U.  S.  Nat.  Mns.,  vol.  58,  p.  171,  pi.  IS,  flg.  9. 
Mink  Bay.  Vancouver  Island,  to  Coronado  Islands. 
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BAHLKBIA  CAUTOENICA  BulHh.  lt». 

Proc.  U.  S.  Nat  Mus.,  vol.  68,  p.  173,  pi.  13.  flg.  7. 

San  Pedro,  California,  to  Point  Abreojos,  Lower  California. 


Family  RISSOIDAE. 

G«nii8  CINGULA  Fleming,  1828. 

CmaULA  HABTTNI  D*U,  IWI. 

Proc.  D.  S.  Nat.  Mus.,  vol.  8,  p.  S06.  pi.  3,  flg.  ». 

Bering  Strait  to  the  Aleutians  and  eastward  to  Clilgnlfe  Bay,  Alaska. 

CINGULA  HARTTNI  SCIPIO  Dall.  1881. 

Proc.  U.  S.  Nat.  Mus.,  voL  9,  p.  306,  pi.  4,  flg.  10. 

PriUlof  Islands  to  the  Aleutians  and  eastward  to  Middieton  Island,  Alaska. 

CtNGVIJl  ALA8KANA  ButH^  ISlt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  41,  p.  486,  pi.  41,  flg.'  4. 
Amchitka  Island,  Aleutians. 

CINGULA  ALEUTICA  DatI,  IIBS. 

Proc.  U.  S.  NaL  Mus.,  vol.  9,  p.  307,  pi.  3,  flg.  U. 

Prlbllof  Islands  to  the  Aleutians  and  eastward  to  Windfall  Harbor,  Ad- 
miralty Island,  Alaska. 

CINGULA  KATHERINAB  ButH^  1*11. 

Proc.  U.  S.  Nat.  Mus.,  vol.  41,  p.  488,  pi.  41,  flg.  S. 
Windfall  Harbor,  Admiralty  Island,  Alaska. 

dNCULA  M0NTBSBTEN8IS  BcrUch.  1*1). 

Proc.  U.  S.  Nat.  Mua.,  vol.  41,  p.  488,  pi.  41,  flg.  1. 
Monterey,  California. 

T  CINGULA  CALIFOBNICA  Trron,  laU. 

Amer.  Joum.  Conch.,  vol.  1,  p.  221,  pi.  22,  flg.  11. 
San  Francisco  Bay  to  San  Pedro,  California. 

T  CINGULA  OBVIBTA  DalU  KII. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  361. 
San  Diego,  California. 

Subgenus  NoDDLus  Monterosata  1878. 

NODDLU8  CBBINELLUS  Dall,  tBW. 

Proc.  U.  S.  Nat.  Mus.,  vol.  9,  p.  307,  pi.  4,  flg.  12.— Babtbch,  Proc.  U.  S.  Nat 

Mus.,  vol.  61,  p.  288,  flg.  1. 
Kyska  and  Amchitka  Islands,  Alaska. 

MODULUS  ASSEB  BaitKh,  Itl*. 

Nautilus,  vol.  23,  No.  11.  p.  138,  pi.  11,  flg.  9. 
Atka  Island,  Aleutians,  to  Cook's  Inlet. 

J40DULU8  KBL8ETI  Bartod.  ISIL 

Proc,  U.  S.  Nat.  Mus.,  vol.  41,  p.  290,  flg.  8. 
San  Diego,  California,  and  the  South  Coronado  Island. 
167980— 21— Bull.  112 11 
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NODULU8  mrSKBKSIS  Butid.  1*11. 

Proc.  U.  S.  Nat.  Mus.,  toL  41,  p.  201,  fl{^  4. 
Kyska  and  Atka  Islands,  Aleutians. 

MODULUS  PAUIBBI  DbU.  1>». 

Proc.  Blot.  Soc.  Wash.,  vol.  32,  p.  2fil. 
Prlbllof  iBlaods,  Bering  Sea. 

Genus  SKENEOPSIS  Iredale,  1915. 

SKKNEOPSIB  ALA8KANA  IMI.  1>1>. 

Proc.  Biol.  Soc.  Wash.,  vol.  32,  p.  251. 
Prlbllof  and  Unalaska  Islands,  Alaska. 

Geniu  AHPHTTHALAHUS  Carpenter,  1866. 

AMPHITHALAMUS  INCLUSUS  CatptnUr,  ISU. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  voL  15,  p.  181 ;  Proc  U.  S.  Nat.  Mno..  vol.  41. 

p.  264,  fig.  2. 
CataUaa  Island  to  Saa  Dt^o,  Callfornta. 

AHPHTTHALAHUS  LACUNATUS  CarpcoUr,  ISM. 

Proc.  Cal.  Acad.  Scl.,  vol.  8,  p.  218;  Proc.  U.  S.  Nat  Mas.,  vol.  41,  p.  268, 

flg.  1. 
San  Pedro,  California. 

AHPHTTHALAHUS  TENUIS  BartKh,  1B1L 

Proc.  D.  S.  Nat.  Mub.,  vol.  41,  p.  264.  flg.  3. 
Monterey  to  San  Diego,  California. 

Genoa  ALVANIA  (Leach)  Riaso,  1826. 

ALVANIA  CASTANBLLA  Dall.  ISM. 

Proc.  U.  S.  Nat.  Mus.,  vol.  9,  p.  307.  pi.  3.  Bg.  5. 
Kyska  to  Atka  Island,  Aleutians. 

ALVANIA  ADRtVILLn  Daa  IIH. 

Proc.  U.  S.  Nat  Mus..  vol.  0,  p.  308,  pi.  4,  flg.  8. 
Kyska  to  Adakb  Island,  Aleutians. 

ALVANIA  BAK8BI  BmxtMtk.  1910. 

Naudlus,  vol.  23.  No.  11,  p.  137,  pi.  11,  flg.  8. 
Port  Graham,  Cook's  Inlet,  Alaska. 

ALVANIA  TRACHI8HA  Barttch,  1(11. 

Proc.  U.  S.  Nat.  Mos..  vol.  41,  p.  338,  pi.  2»,  flg.  7. 
Monterey,  California. 

ALVANIA  CALIFORNICA  Bartacfc,  1*IL 

Proc.  U.  S.  Nat.  MU3„  vol.  41.  p.  340,  pi.  29,  flg.  9. 
nonter^,  California. 

ALVANIA  CABPBNTBEI   Wabikaal,   188f. 

Conch.  Cab.,  ed.  2  p.  182 ;  Proc.  D.  S.  Nat  Mas.,  vol.  41,  pL  29,  flg.  8. 
Forrester  Island,  Alaska,  to  Neah  Bay,  Washington. 
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ALVANIA  rBDROANA  BvtKfe.  ISll. 

Proc.  D.  S.  Nat.  Mus.,  voL  41,  p.  341,  pi.  29,  fig.  4. 
San  Pedro,  Calttornla.    Pleistocene. 

ALVANIA  FIIiOBA  Cwmtn.  IMS. 

Ann.  Mag.  Nat.  Hist,  ser.  3,  vol.  IB,  p.  28 ;  Proc.  U.  S.  Nat,  Mub.,  vol.  41, 

pi.  80,  ag.  7. 
Neah  Bay,  Washington. 

ALVANIA  ALASKANA  BaO.  1U4. 

Prot  U.  S.  Nat.  Mas.,  vol.  9,  p.  307,  pi.  4,  flg.  9. 
Nnnlvak  Island,  Bering  Sea. 

ALVAMIA  SANJUANBNSIS  ButMh,  IM*. 

Proc  U.  S.  Nat  Mns. 

San  Juan  Islands,  Gulf  of  Georgia. 


ALVANIA  I 

Proc  U.  S.  Nat  Mus.,  vol.  41,  p.  343,  pL  30,  flg.  2. 
Sltha,  Alaska,  to  Monterey,  California. 

ALVANIA  BOSANA  Butfdw  I*1L  ' 

Proc.  U.  a.  Nat.  Mua.,  voL  41,  p.  349.  pi.  31,  flg.  6. 
Santa  Rosa  and  Santa  Catallna  Islands,  California. 

ALVAKIA  ILIOLntKBNSia  BarlMh.  ISll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  41,  p.  360,  pL  31.  flg.  2. 
Illuliuk  Harbor,  Unalaska,  to  Belhoffskl,  Alaska. 

ALVANIA  COHPACTA  Carpcntor.  IMC 

Proc.  Acad.  Nat  Sei.  Pliila.,  p.  62 ;  Proc.  U.  S.  Nat.  Mus.,  vol.  41,  p.  351. 

pL  81,  flg.  7. 
Port  Etches,  Alaska,  to  Trinidad,  California. 

ALVANIA  ACVnuKATA  OnMntoT,  18M. 

Proc.  Cat  Acad.  Scl.,  vol.  3,  p.  217 ;  Proc.  U.  S.  Nat  Mus.,  vol  41,  pi  31, 

flg.  8. 
Sua  Diego,  California. 

ALVANIA  DINOBA  B<wt«di,  HIT. 

Proc  U.  S.  Nat  Mus.,  voL  62,  p,  678,  pL  46,  flg.  5. 
Forrester  Island,  Alaska. 

ALVANIA  KTSEAfiNSIS  Bartid,  HIT, 

Prw.  U.  S.  Nat.  Mus.,  vol.  52,  p.  677,  pi.  46.  flg.  0. 
Kyska  Harbor.  Aleutian  Islands. 

ALVANIA  COSHIA  BattMh.  »I1. 

Proc.  U.  S.  Nat  Mus.,  vol.  41,  p.  352,  pL  31,  flg.  4. 

San  Pedro,  California,  to  San  Martin  Island,  to  Lower  California. 

ALVANIA  FVBFUBEA  VaU,  ISTL 

Amer.  Joum.  Conch.,  vol.  7,  p.  116;  Proc.  U,  S.  Nat  Mus.,  vol.  41,  pi.  31, 

flg.  I. 
Monterey,  California,  to  San  Martin  Island,  Lower  California. 

ALVANIA  AKQtnSCULPTA  Kmp.  18BT. 

West  Coast  Shells,  p.  66 ;  Proc.  U.  S.  Nat.  Mus.,  vol.  41.  p.  358,  pi.  82,  flg,  7. 
Catallna  Island  to  Todos  Santos  Bay. 
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ALVANIA  ALHO  Bwbch.  Ull. 

Proc.  U.  S.  Nat.  Mus.,  vol.  41,  p.  339,  pt.  32,  &g.  1. 
Santa  Barbara  Island,  California. 

ALVANIA  OLDSOTSAE  BartMh.  1»11. 

Proc.  U.  S.  Nat.  Mua..  vol.  41.  p.  361,  pi.  82,  fig.  2. 
San  Pedro,  California,  to  South  Coronado  Island. 


Family  RISSOINIDAB. 
G«niiB  BISSOINA  Orbignr,  IMO. 

BISSOtKA  KELSSn  DaU  iM  Butieh.  U*t. 

Nautilus,  vol.  16,  p.  94;  Proc.  U.  S.  Nat.  Mus.,  vol.  49,  p.  49,  pi.  8 
San  Pedro,  California,  to  the  Coronado  Islands. 

atSSOINA  CALIFORNICA  BatMdi,  ISlC 

Proc.  U.  S  Nat.  Mus.,  vol.  49,  p.  55,  pi.  33.  ttg.  1. 
Catallna  Island  to  South  Coronado  Island. 

RISSOtNA  BAKBKI  Barti^  ■>«. 

Nuutlhis.  vol,  J6,  p.  9;  Proc.  U.  S.  Nat.  Mus.,  vol.  49,  p.  56,  pi,  S3 
Snn  Pedro,  California,  to  Coronado  Islands. 

RISSOINA  NBWCOHBBI  IMI.  IIM. 

Bull.  Nat  BisL  Soc  Brit.  Columbia.  No.  2,  p.  14,  pi.  1,  fig.  12, 
Forrester  Island,  Alaska,  to  Vancouver  Island. 

KISSOINA  CLBO  Barttch.  1(11. 

Proc.  U,  S.  Nat.  Mus,,  vol.  49,  p.  58.  pi.  33,  fig.  S. 
South  Coronado  Island. 

BISSOINA  DALLI  Bulach,  ISU. 

Proc.  U.  S.  Nat.  Mus.,  vol.  49,  p.  59,  pi.  33,  fig.  2. 
San  Pedro,  California,  to  South  Coronado  Island. 

RISSOtNA  COBONADOfiNSIB  BartMli,  ItlS. 

Proc  U.  S.  Nat.  Mus.,  vol.  49,  p.  60,  pi.  83,  flg.  8. 

San  Dtego.  California,  to  San  Martin  Island.  Lower  California. 


Family  ANAPLOCAMIDAE. 
Genns  ANAPLOCAMUS  DalU  1895. 

ANAPLOCAHUS  BOBBALIS  DaU,  tnC 

Proc  U.  S.  Nat.  Mus.,  vol.  24,  p.  550,  pi.  38.  flg.  4. 

South  of  Unlmak  Island.  Alaska,  in  61  fathoms.     (U.  S.  Bureau  of  Plsh- 

Family  TRUNCATELLIDAE. 
Genus  TRUNCATGLLA  (Leach,  1818)  Risso,  1826. 

TRUNCATEUA  CAUFOBNICA  Pfalffer.  1»T. 

Proc.  Zool.  Soc,  p.  111. — BiHRET.  Terr.  MoU.,  vol.  4,  pi,  79,  figs.  20.  22. 
Santa  Barbara  to  San  Diego  and  San  Martin  Island,  California. 
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TRUNCATELLA  STntFSONI  Sttrum,  IITZ. 

Froc.  Cal.  Acad.  Sci.,  vol.  4,  p.  248,  pi.  1,  flg.  5. 

CatallDa  Island,  California,  to  Magdaiena  Bar,  I^wer  CaUtomla. 


FamUy  SYNCERATIDAE. 
Genua  STMCERA  Graf,  1821. 

8TNCEBA  TBANSLUCENS  Cvpcntor,  1M4. 

Suppl.  Rep.  Brit.  Assoc,  1863.  pp.  613,  657;  Proc.  Cal.  Acad.  Sci.,  vol.  8, 

p.  218. 
Vancouver  Island  to  Iiower  California, 

Family  CAPULIDAE. 

Genua  CAPULUS  Montfort,  1810. 

CAPUI.UB  CAUFOBNICUB  Dall,  1*M.  (Phto  U.  Ig.  1.) 

NauttluB,  vol.  13,  No.  9,  p.  100. 
San  Pedro  to  San  Diego,  ou  Pectens. 

Genua  PILISCUS  Lovin,  1859. 

PILISCira  COHHODUS  HiddouloHr.  IISL 

Sibirlscbe  Relae,  vol.  2,  p.  214,  pi.  17,  figs.  4-11. 

Arctic  Ocean  to  Pribilof  IslaDds,  Bering  Sea,  and  the  Oktaotek  Sea. 


Family  HIPPONICIDAE. 
Genna  HIPPONIX  Defrance,  1819. 

HIFPONIX  BABBATU8  Sewirbr,  lUt. 

Proc.  Zool.  Soc.,  p.  5. — Teyon,  Man.,  vol.  8,  pi.  40,  figs.  2-8. 
Crescent  City,  California,  to  Panama  and  the  Qalapagoa  Islands. 

BIFPONIZ  SEBBATUS  Canwnter.  1M7. 

Mazatlan  Cat.,  p.  296.— Tbtok,  Man.,  vol.  8,  pi.  100,  Hg.  40. 
Monterey,  California,  to  Panama. 

HIPPON-IX  ANTIQUATlrS  litamim.  lUI. 

Syst.  Nat.,  cd.  12,  p.  1259.— Teyon,  Man.,  vol.  8,  pi.  40,  figs.  93-97. 
Crescent  City.  California,  to  Panama  and  the  Galapagos  Islands. 

HIPPONIX  ANTIQUATUS  CBANIOIDES  Carpciitor,  ISU. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  14,  p.  427.— Tbtok,  Man.,  vol.  8,  pi.  40, 

flg.  6. 
Vancouver  Island  to  San  Pedro,  California. 

HIPPONIX  TUMEN8  CarpcBtor,  UtC 

Ann.  Mag.  Nat.  Hist,  ser.  3,  vol.  15,  p.  180.— Thtok,  Man.,  voL  8,  pi.  40, 

flg.  7, 
Crescent  City.  California,  to  San  Diego. 
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Family  CREPIDUUDAE. 
G«iiii8  CREPIDULA  Lamarck,  1801. 
BeotlDiL  CKEPIDUXA  ■.<•. 
CBBPmULA  GBANDIS  HUdnbiff,  lUI. 

MaL  Koaslca,  p.  101.— Tbioh,  Mac.,  vol.  8,  pL  37,  fig.  33. 
Cape  FraDkliD,  Arctic  Ocean,  soulb  and  east  to  Sitka,  Alaska.    Also  Kam- 
chatka. 

CREPIDULA  ONTZ  SamTbr,  181t. 

Genera  of  Sliells,  No.  23,  flg.  2. 
Monterey,  California,  to  Panaroa. 

CREPIDULA  NOSRISLUtUH  WIIIIuuob.  llOt. 

NautUus,  vol.  19,  No.  5,  p.  51. 

San  Pedro,  on  NorrMa  only.  . 

CREPIDULA  EXCAVATA  Brodtrip,  1S». 

Proc.  Zool.  Soc.,  p.  46;  Trans.,  vol.  1,  p.  205,  pi.  28,  tig.  7. 
Monterey,  California,  to  Payta,  Peru. 

CREPIDULA  EXCAVATA  NATICARUM  WilUaiuan,  llOS. 

Nautllns,  vol.  Id,  No.  S,  p.  SO. 
San  Pedro,  on  Jiatioa. 

CREPIDULA  INCURVA  Bndtrip,  lUt. 

Proc.  Zool.  Soc.,  p.  40;  Trans.,  voL  1,  p.  204,  pi.  29,  flg.  6. 
San  Pedro,  California,  lo  Panama. 

CREPIDULA  ORBICULATA  Dall.  I*It. 

Proc.  U.  S.  Nat.  Mns.,  vol.  56,  No.  2285,  p.  351. 
Bering  Sea  to  Hud  Diego,  California. 

CREPIDULA  CONVEZA  GLAUCA  Bat.  ttll. 

Joora.  Acad.  Nat.  Sd.  Phlla.,  vol.  2,  p.  226.— Tbtor,  Man.,  vol.  8,  pL  36, 

fig.  8. 
Alameda,  California.    Introduced  wltb  Atlantic  seed  oyatera. 

CBEPIDULA  ADUNCA  Samtkr.  !*)(. 

Tankerrllle  Cat  App.,  p.  tU,  No.  828. — Keep,  West  Coast  Shells,  p.  207, 

flg.  201. 
Vancouver  Island  to  Cape  San  Lucas. 

CREPIDULA  ACULEATA  GmtUa,  im. 

Syst.  Nat.,  vol.  7,  p.  3693.— Tbtoit,  Man.,  vol.  8,  pi.  39,  figs.  61-63. 
Santa  Barbara,  California,  to  Valparaiso,  GbUe. 

~  ~      -  8 ubgenoB  CBEPiPATKtXA  Lesson.  1830. 

CRBPIPATELLA^(JNGULATA  GoaU,  IMt. 

Proc.  BostonSSoc.  Nat,  Hist.,  vol.  2,  p.  160;  B«p.  U.  S.  Bxpl.  Exp.,  MolL, 

flgB.481o-c> 
Bering  Sea  to  Ptinama. 
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Subgenus  Ianacus  MBrch,  1852. 

lANACUS  NUHHABIUS  Godd.  IM*. 

Proc.  Boston  Soc.  Nat  Hist,  vol.  2,  p.  160;  Rep.  U.  S.  Bxpl.  Bsp.,  Moll., 

flgs.  480  a-fi. 
Plover  Bar,  Bering  Strait,  to  Mazatlan. 

1ANACU8  NITHHABIUS  PIHBBIAniS  Bean.  18EI. 

Conch.  Icon.,  Crepl4ula,  flg.  11. 
VaQcouver  Island  to  Gulf  of  California. 

lAMACHa  NTJ1IMAEIU8  FERFOBANB  ValoKlauua.   It4l. 

Yoy.  Venus,  Atlas,  pi.  24,  fig.  9. 

Monterey,  California,  to  Panama,  In  Pholas  borings, 

lANACtIS  NIIHHAKIU8  GLOTTIDIABUII  DmU,  IMS. 

Nautilus,  vol.  19,  No.  3,  p.  26. 

San  Pedro,  California,  on  Olottidia  albUa  only. 

Family  CALYPTBAEIDAE. 
Genua  CRUaBULUM  Schumacher,  1817. 

CBUCIBULUH  SPINOaUH  Sowarbr,  tlU. 

Qenera  of  Shells,  Oolvptraea,  Qga.  4,  7. 

Trinidad,  Calltomla,  to  Tome,  Chile,  and  the  Oalupagos  Islands. 

Genua  CALYPTRAEA  Lamarck,  1799. 

CALTFTBAEA  FABTICUTA  Goold,  lS4i. 

Proc.  Boston  Soc.  Nat  Hlat.,  vol.  2,  p.  161 ;  Rep.  U.  S.  Bxpl.  Exp..  MoiL. 

figs.  484  a-b: 
Port  Etcbes,  Alaska,  to  Puget  Sonnd. 

CAIiTPTSABA  CONTOKTA  CupMtoi,  !««. 

Proc  Cal.  Acad.  Scl.,  vol.  3,  p.  216. 

Catallna  Island,  California,  to  Gulf  of  California. 


Family  NATICIDAE. 

Genus  NATICA  ScopoH,  1777. 

Subgenus  Cbyptonatica  Dall,  1892. 

CBTTONATICA  CI.AUSA  Brgdarip  and  BvwtAj,  1BI9.  <PUta  11.  It-  11.) 

ZooL  Joum.,  VOL  4,  p.  372.— Tbyon.  Man.,  vol.  8,  pi.  9,  flg.  65. 
Arctic  and  Bering  Seas,  south,  ta  gradually  deepening  water,  to  Japan  on 
the  west  and  Sao  Diego,  Callfomlat  on  the  east 

CSTPTONATICA  BU88A  GmU,  ItM. 

Proc.  Boston  Soc.  Nat  Hlat.,  vol.  7,  p.  43. 
Bering  Strait  to  Forrester  Islaud,  Alaska. 
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CRTPTONATICA  AFFINIS  GmuUa.  ITM. 

SyeL  Nat.,  vol.  7,  p.  3675.— Sabs.  Molt.  Reg.  Arct.  Norv.,  pi.  21,  flg.  14. 
Arctic  Ocean  north  of  Bering  Strait    Also  QreenlaDd. 

CBTPTONATICA  JANTHOBTOUA  DmIibth.  1B41.  (PUta  14,  hg.  ».> 

Ou£bin,  Mag.  de  Zool.,  Moll.,  pL  45. 

Gommaiider  Islands,  Bering  Sea ;  Kamchatka  and  south  to  Japan. 

CBTPTONATICA  ALBUTICA  Dill,  IS1>.  (Plata  U,  tf  !•■> 

Proc.  D.  S.  Nat.  Mua.,  vol.  56,  p.  352;  Proc.  Biol.  Soc.  Wash.,  vol.  32.  p.  251. 
North  end  of  Nunivak  Island,  Bering  Sea ;  south  on  the  west  from  Kam- 
chatka to  Japan ;  on  the  east  to  the  Aleutian  chain  and  Pnget  Sound. 

CBTPTONATICA  SAUHBA  DaU,  lilt. 

Proc.  n.  S.  Nat.  Mus.,  vol.  56,  p.  351. 

orr  Esteros  Bay,  California,  and  south  to  the  Qulf  of  California,  in  deep 
water. 

Genus  POLINICES  Hontfort,  1810. 

Subgenus  Euspika  Agasslz,  1842. 

E1ISFIRA  PALLIDA  Bndarip  and  Sowtibj,  181ft.  (Plata   14,  >■•   C.) 

ZooI.  Journ.,  vol.  5,  pL  4,  p,  372. — Tbyon,  Man.,  vol.  8,  pi.  14,  flg.  26. 
Arctic  Ocean  at  Point  Barrow  and  southward  on  the  east  to  Forrester 

Island,  Alaska.    On  the  west  at  the  Island  of  Kolgnlef  In  the  Polar  Sea 

and  in  the  Okhotsk  Sea  (Mlddendorfl). 

BUflPntA  GBONLANDICA  (B«k)  Hollar.  U41. 

Ind.  Moll.  GrUnl.,  p.  7.— Sabs,  Moll.  Reg.  Arct.  Norv..  pi.  21,  fig.  15. 
Arctic  Seas  southward  in  gradually  deeper  water  to  Monterey,  Gallfomia. 
Also  Greenland. 

BUSPIBA  ACOSmTA  Dall,  1119. 

Proc.  U.  S.  Nat.  Mus.,  voL  56.  p.  852. 

San  Clemente  Island,  California,  to  the  Corouado  Islands,  tn  deep  water. 

EDSPIRA  HONTBBONA  DaU.  Mif. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  352. 

Arctic  Ocean,  Bering  Sea.  and  the  Aleutians. 

I,  p.  73;  Rep.  U.  S.  Expl.  Exp.,  Moll.,  flg. 
256. 
Coal  Harbor,  Shnmagln  Islands,  Alaska  to  Puget  Sound.    "  Rio  Negro  " 
(Oou'ld). 

BUSPKA  POLITLUfA  Dall,  lllft. 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  p.  353. 
Petrel  Bank,  Bering  Sea. 

CAUBINA  GoaU,  INT. 

Proc.  Boston  Soc.  Nat.  Hist.,  voL  2,  p.  239;  Rep.  U.  S.  BipL  Exp.,  Moll., 

flg.  254. 
Norton  Sound,  Alaska,  to  Puget  Sound,  and  In  deep  water  (822  fathoms) 

to  San  Diego,  California. 
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CANONICA  DM.  191*. 

Proc.  U.  S.  Nat.  MuB.,  vol.  56.  p.  S53. 

Off  Alaska  Penlneula  In  1.365  fathoms,  and  off  Baa  Diego.  California,  In 
822  fatboms. 

EUSFIRA  LEWlSIt  Cotdd.  IMT. 

Proc.  Boston  Soc.  Nat  Hist.,  vol.  2,  p.  239;  Kep.  U.  S.  Expl.  Exp.,  Moll.. 

flg.  253. 
Duncan  Bay,  British  Columbia,  to  thft  Santa  Barbara  Islands,  California. 

EUSFIRA  DEACONIS  DbU,  ttM.  (PIbU  14,  fl(L  4.  1.) 

Proc,  Biol,  Soc.  Wash.,  vol,  16,  p.  174. 

Port  Althorp,  Alaska,  to  Catallna  Island,  Catlfomla. 

Subgenus  NcvEBiTA  Risao,  1826. 

NBVERITA  BBCLtlZIANA  DoJmtm,  lUl. 

GcrixiR,  Mag.  de  Zoot.,  Moll.,  pi.  37. 

Crescent  CU7,  California,  to  the  Trea  Marias  Islands.    CUIe  (Phlllppl). 

NEVEBITA  RECLCZIANA  IHPEBFORATA  Dal],  IIM. 

U.  S.  Oeol.  Surv,,  Prof,  Paper  58,  p.  88, 
Crescent  City  to  San  Diego,  California. 

NKVESITA  BBCLUZIAMA  ALTA  Dsll.  IIH. 

D,  S.  Geol.  Surr.,  Prof.  Paper  69.  p.  88. 
Monterey  to  Catallna  Island,  California. 

Subgenus  Poliniceb  s.  s. 

POUNICBB  NAiniS  IUIUt.  1R41. 

Index  Moll.  OrBnl.,  p.  7.— S.ibs,  Moll.  Reg.  Arct.  Norv.,  pi.  21,  flg.  1ft 
Antic  Ocean  to  the  Aleutians  and  southward  In  gradually  deeper  water 
to  near  San  Diego,  California   (640  fathoms).    Also  Greenland. 

Genus  SINUM  Bolten,  1796. 

SnmH  CALIFORNICITM  OUrard,  1»1T. 

Nautilus,  vol.  31,  No.  1,  p.  13. 

Monterey,  California,  to  Todos  Santos  Bay,  Lower  California. 

BINUH  DBBILB  GaaH,  ISM. 

Proc.  Boston  Soc  Nat.  Hist.,  vol.  6,  p.  395. — Tbton,  Man.,  vol.  7,  pi.  24, 

flg.  65. 
Catallna  Island,  California,  to  Gulf  of  California. 

BINUH  FAZIAKUH  Dsll.  ItlS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  50.  p.  354. 
Catallna  Island,  California,  to  Pnnnnin. 

8IHUH  KERATIUH  Dall.  111*. 

Proc.  U.  S.  Nat.  Mus.,  vol.  66,  p.  354. 
Catallna  Island,  California. 

Genus  EUNATiaNA  Fischer,  1835. 

lUNATICINA  OLDBOTDII  Dili,  1M1.  (Plat*  It,  It*.  1.  t.y 

Nautilus,  vol.  11,  No.  8,  p.  85;  vol.  18,  No.  8,  p.  85,  1899. 
Oregon  to  Son  Diego,  California. 
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Genus  ELACHISINA  Dall,  1918. 

BLACHI8INA  GKIPPI  IML  lilt. 

Proc.  BloL  Soc.  Wash.,  vol.  31.  p.  187;  Proc.  U.  S.  Nat  Mas.,  toI.   56, 

p.  354, 1619. 
Off  Sao  Diego,  California,  In  16  to  20  fathoms. 

Genus  BULBUS  Brown,  1839. 

BULBUS  FKAGIU8  <LMch,  181*)  APERTUB  <LBTaB)  HMdoHlarir,  lUl. 

Journ.  de  Phys.,  voL  88,  p.  4M;  Mldd.,  Slblrlsche  Relse,  pi.  II,  flgs.  1-3. 
Icy  Cape,  Arctic  Ocean,  south  to  the  Aleutian  Islands  and  eastward  to  the 
Sbamagin  Islands. 

G«nns  AMAUROPSIS  Morch,  1857. 

AHAUBOPSIS  PURPUREA  D^  IBTL 

Amer.  Journ.  Conch.,  vol.  7,  p.  124,  pi.  15,  fig.  16 ;  Proc  U.  S.  NaL  Mus., 
vol.  24,  pi.  38.  flg.  9  (?Zool.  Beechey's  Voy.,  pi.  37,  flg.  4.  1839). 

Arctic  coast  westward  from  Bernard  Harbor,  to  Point  Barrow  and  south 
to  Plover  Bay  and  Nunlvak  Island,  Bering  Sea. 

NARICACAE? 
Family  VANICXDROIDAE  ? 

Genus  MEGALOMPHALUS  Bmsins,  1871. 

HECALOHPHALUB  CAUFOBNICUS  DaU,  IIU.  <PbU  U.  Ik-  T.) 

Proc.  Biol.  Soc.  Wash.,  vol.  16,  p.  175. 
Santa  Bart>ara  Islands,  California. 

MARSENIACEA 

Family  LAMELLARHDAE. 

Genua  LAMELLARIA  MonUgn.  1815. 

LAHBLlJlRIA  BTBABNSn  Dall.  MTl  . 

Amer.  Journ.  Conch.,  vol.  7,  pt.  2,  p.  122,  pi.  IS,  flg.  6. 
Puget  Sound  to  Monterey,  California. 

LAMELLARIA  8TEARMSII  OBBICULATA  D>U.   18T1. 

Amer.  Journ.  Coneb,,  vol.  7,  pt  2,  p.  122,  pi.  15,  flgs.  2,  3. 
Sannakb  Islands,  Alaska,  to  Gulf  of  Calltomta. 

I.ABIBLLARIA  DIBGOfiNSIS  Dall,  1881. 

Proc.  U.  S.  Nat.  Mua.,  vol.  8,  p.  5S8,  pi.  24,  flgs.  I,  2,  8. 
San  Pedro  and  the  islands  to  San  Diego,  California. 


LAHBLLABIA  DIGDETI  B 

Mus.  d'Hlst  Nat,  Paris,  Bull.  1,  p.  240. 
San  Pedro,  California,  to  Gulf  of  California. 
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SecUon  KAKSSHIVA  Orar,  USD. 

L&MBLLABU  BBOHBICA  Dall,  ItTl. 

Amer.  Journ.  Conch.,  vol.  T,  pt  2,  p.  122,  pi.  15,  Ilgs.  4,  S. 
Neah  Ba.v,  Washington,  to  Maedalenn  Boy,  Lower  California. 

GenuB  ONCHIDIOPSIS  Bersh,  1853. 

ONCHIDIOP8IS  HANNAI  Dmll,  111*. 

Proc  Acad.  Nat.  Scl.  Phlla.,  p.  376. 

St.  Paul  Island,  Prlbllof  group,  BerlDg  Sea. 


Family  VELUTINIDAE. 
Genua  VELUTINA  Fleming,  1822. 

VBLUTINA  PROLONGATA  Cirpenlcr.  ItK. 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  IS,  p.  32. 
Bering  Strait  to  Monterey,  California. 

VBLUTINA  ZONATA  GmU,  1S41. 

Invert.  Mass.,  p.  242,  flg.  16a 

Icy  Cape,  Arctic  Ocean,  to  Monterey,  California;  also  Atlantic. 

VELUTINA  tJL.EVlGATA  <Lliin>MU)  HBlbr.  ITTI. 

Syst  Nat.,  ed.  12,  p.  1250 ;  !Sool.  Danica,  pi.  101,  flgsn-4. 

Icy  Cape,  Arctic  Ocean,  to  Monterey,  California;  also  Atlantic. 

TILUTDIA  CONICA  Dall,  UM. 

Proc  U.  S.  Nat.  Mus.,  vol.  0,  p.  305,  pi.  8,  flg.  10. 

Aleutian  Islands  eastward  to  Kodlak  and  south  to  Forrester  Island,  Alaska. 

VELUTINA  GRANULATA  DaU,  111*. 

Proc  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  855. 
Monterey.  California,  in  55  fathoms. 


— Tbton,  Man.,  vol.  8,  pL  28,  flgs. 


Bering  Sea,  and  the  Okhotsk  Sea. 


VELUTINA  CBTPTOSPIBA  I 

MaL  Rosslca,  pt.  2,  p.  106;  Slhlrlsche  Relse,  pi.  25,  ngs.  8,  9,  10. 
Gulf  of  Alaska. 

VELUTINA  BITKENSIS  A.  Adama,  lUl. 

Proc.  Zool,  Soc.,  p,  288. 

Bering  Sea;  Sitka,  Alaska  (Adams). 

Genus  TORELLIA  Lov^  1867. 

TORBLLIA  AHUONIA  DaU.  1111. 

Proc.  U.  S.  NaL  Mus.,  vol.  66,  No.  2295,  p.  355. 
Southwest  of  Sannakh  Island,  Alaska,  In  41  fathoms. 

TOKELUA  VALLONIA  DaD,  Ml*. 

Proc.  U.  8.  Nat.  Mus.,  vol.  56,  No.  2296,  p.  855. 
Nozon  Bay,  Atba  Island,  Aleutians. 
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Superfamily  DOCOGLOSSA. 

Family  LEPETIDAE. 

Genus  LEPETA  Grar,  1U7. 

Subgenus  Cbyptoctebidia  Dall,  1918. 

CBYPTOCTKNtDIA  CONCBNTRICA  mUmiwtt,  lUl. 

Slblrlsche  Ilelse.  p.  183,  pi.  10,  fig.  6;  Amer.  Journ.  Goncb.,  toI,  5.  pt.  3, 

pi.  15,  flg.  2. 
Icy  Cape,  Arctic  Ocean,  on  the  west  to  the  Okhotsk  Sea  and  Shantar  Islands. 

on  the  east  to  Forrester  Island,  Alaska. 

CBTPTOCTBNmU  CAECOIQE3  Cwpantar,  18«E. 

Proe.  Acad.  Nat.  Sd.  Phlla..  p.  60. 

Arctic  and  Bering  Seas  to  Hakodate,  Japan,  the  Aleutian  IsUinds,  niiil  I 

sooth  to  the  Farallones  Islands.  California.  j 

CBTPTOCTBNIDIA  ALBA  Dall,  18(1. 

Amer.  Journ.  Conch.,  vol.  5,  pt.  3.  p.  1^,  pi.  15,  figs.  8  a-d.  . 

Bering  Strait  and  sea  south  to  Puca  Strait 

CRTPTOCTBNtDIA  ALBA  INSTABILIS  Dall,  »il.  | 

Amer.  Journ,  Couch.,  toI.  5,  pt.  3,  p.  145,  pi.  15,  flg.  fl. 

Unatashka  to  the^Shumaglns  and  south  to  SItka  Sound,  Alaska. 

Family  ACMAEIDAE. 
Genui  ACHAEA  Eschscholtz,  1830. 

(See  Nautilus.  June,  1914.) 

ACUABA  UITBA  Eiducholtx,  ISU. 

Zool.  Atlas,  p.  18,  pi,  23,  fig.  4;  Amer.  Journ.  Gonch.,  vol  6,  pi.  IS,  tigs. 

6  a-c. 
Prlbllof  Islands,  Bering  Sea.  to  San  Diego,  Callfornlu. 

ACHAEA  »TBA  FUNICDLATA  CarpraMr.  IIM. 

Suppl.  Rep.  Brit.  Assoc.,  p.  65(1. 

Shumagln  Islands,  Alaska,  to  Magdaleiia  Baf,  Lower  California. 

Seotloo  COLLIBELLA  DaU,  1B71. 

ACUABA  CASSIS  Baduchalb.  lUl. 

Zool.  Atlas,  p.  19,  pi.  24,  Sg.  3. 

Aleutian  Islands  to  San  Prandaco,  California. 

ACMAEA  CASSIS  FELTA  BKhMbolti,  UU. 

Zool,  Atlas,  p.  10.— Tryon,  Man.,  vol.  IS,  pi.  8.  flgs.  90,  91. 
Okhotsk  and  Southern  Bering  Sea,  Nushagak.  Alaska,  the  Aleutian  Islands 
south  to  Roaario  Bay,  Lower  California,  and  Socorro  Island. 

AdUEA  CASSIS  OLTMPICA  Dmil,  Itll. 

Nautilus,  vol.  28,  No.  2.  p.  14.— Tbtos,  Man,,  vol.  13,  pi.  8.  tigs,  92-&4. 
Alaska  Peninsnla  south  to  San  Diego,  California. 
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ACIU8A  CASSIS  NACBLLOmSS  DbU,  ISTL 

AQier.  Journ.  CoDcb.,  vol.  6,  p,  247,  pi.  17,  figs.  86  a-c. 

Attu  Island,  Aleutians,  east  and  south  to  San  Di^(o,  Catlfornla,  on  kelp. 

ACHABA  CASSIS  HONTICOLA  Car»*nt*r,  !«((. 

Amer.  Journ,  Conch,,  vol.  2,  p.  337. 
Monterey,  California. 

ACMASA  SCirrUH  Eiduckalti,  lUl. 

Zool.  Atlas,  pt.  5,  p.  19,  pi.  23,  flfcs.  1-3. 

Soathprn  Bering  Sea  to  Tusur  Buy  and  tbe  Stiantar  Islands  on  ttie  west, 

and  from  the  Prlbllof  nnd  Aleutian  Islands  on  the  east  south  to  the 

Gulf  of  California  and  Socorro  Island. 


AOIAEA  SCUTUM  PATINA  B 

ZooL  Atlas,  pt  Q,  p.  19,  pi.  24,  age.  7,  8. 
Same  distribution  as  the  typical  fonir. 

ACUAKA  SCUTUM  PINTADINA  OmU,  Uit. 

Proc. -Boston  Soc.  Nat.  Hist.,  vol.  2,  p.  151.— Tbyow,  Man,,  vol.  IS,  pi.  D, 

flg.  6. 
Aleutian  Islands  to  Monterey,  California. 

ACHABA  SCUTUM  CBIBBARIA  Cupmlcr.  lUt. 

Amer.  Journ.  Conch.,  vol.  2,  p.  335. 

Neah  Bay,  Washington,  to  Santa  Barbara,  California. 

ACHABA  SCUTUU  OCHRACEA  Dall.  IITI. 

Amer.  Journ.  Conch.,  vol  6.  p.  249,  pi.  17,  flg.  35. 
Monterey,  California. 

ACHASA  SCUTUH  PARALLBLA  DaU.  1(14. 

Nautilus,  vol.  28,  No.  2.  p.  14 :  Amer.  Joum.,  Conch.,  vol.  6,  p.  250,  pi.  14. 
fig.  13. 
'■         Sitka,  Alaska,  to  Victoria,  British  Columbia,  on  eel  grass. 

ACUAEA  BHTDIA  DaU,  ISU. 

Nautilus,  vol.  28,  No.  2,  p.  J4 ;  Amer.  Journ.  Conch.,  voL  6,  p.  250,  ei  parte. 
Arctic  Ocean  and  Northern  Bering  Sea  to  Nusliagak,  Alaska,  the  Prlbitof 
Islands,  and  Attu  Island. 

.  4,  p.  302.— Tbyoh,  Man.,  vol.  13,  pi.  33,  flgs, 
80-82. 
ShumagiD  Islands.  Alaska,  on  granite  rocks  only. 

ACHARA  DIGITALIS  EKluehalta,   IBS]. 

Zool.  Atlas,  vol.  5,  p.  20,  pi.  23,  flgs.  7,  8. 
Aleutian  Islands  to  Monterey,  California. 

ACHAKA  DIGITALIS  UHBONATA  Rmt*,  MM. 

Conch.  Icon.,  Patella,  flg.  107. 
Saginaw  Bay,  Alaska. 

ACHABA  DICITAUS  TEZTILI8  GmM,  l»4t. 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  2,  p.  152 ;  Rep.  U.  S.  Bxpl.  Erp.,  Moll., 

pi.  20,  flg.  456. 
Tillamook,  Oregon,  south  to  So«l^^^  Island. 
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Crescent  City,  CalUorola,  to  Cerroa  and  Socorro  Islands. 

ACHABA  UHATULA  hSbCBU  Dall,  lltTS. 

Proc  U.  S,  Nat.  Mua.,  vol.  1,  p.  47.— Tbyoh,  Man.,  vol.  18,  pi.  S,  flgs.  47-19. 
Tomales  Bay,  GnllfornU. 

AOUBA  SCABRA  GhM.  IMI. 

Proc.  Boston  Soc.  Nat.  Hist,  vol.  2,  p.  152.— Tryon/  Man.,  vol.  13,  pL  1, 

RgB.  7,  9. 
San  Frandaco,  California,  to  Socorro  Island. 

ACHABA  STBABtnCA  DiO.  IITL 

Amei.  Journ.  Concb.,  vol.  0,  p.  257.  pi.  17,  flg.  34,— Trton,  Man.,  vol.  IS, 

pL  9.  flgs.  22-24. 
Plover  Bar,  Eastern  Siberia,  to  Hakodate,  Japan,  on  tbe  west:  ou  the 

east  from  tbe  Prlbllof  and  Aleutian  Islands,  to  Chirlkoff  Island. 

ACHABA  AFICINA  Dall,  ISTt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  1,  p.  408.— Tbtok,  Man.,  vol.  18,  pi.  7,  flgs.  68,  67. 
Prlbllof,  Aleutian,  and  Sbomagln  Islands,  Alaska. 

ACHABA  PBB80NA  BMbMhdts,  lUI. 

Zool.  Atlas.,  vol.  5,  p.  20,  pi.  24,  figs.  1,  2. 
Shumagln  Islands,  Alaska,  to  Socorro  Island. 

ACHABA  PBB80NA  STBIdLLATA  CarpcaUr,  18H. 

Siippl.  Rep.  Brit.  Assoc,  p.  618 ;  Amcr.  Joum.  Conch.,  vol.  2,  p.  837. 
Sitka,  Alaska,  to  Magdalena  Bay.  T/)wer  California. 


r,  IRM. 

Amer.  Joam.  Concb.,  vol.  2,  p.  S41. — TsTon,  Man.,  vol.  13,  pL  7,  flgs.  71-78. 
N«ab  Bay,  Washington,  to  Acapnlco,  Mexico. 

ACHABA  IN8TABIUB  GmM,  IMI. 

Proc.  Boston  Soc.  Nat  Hist,  vol.  2,  p.  lS(k— Tbion,  Man.  vol.  IS,  pL  9, 

flgs.  32.  SS. 
Eodlak  Island  to  San  Pedro,  on  kelp  stalks. 

ACHAKA  INSB8BA  Hindi.  IHl. 

Ann.  Mag.  Nat  Hist.,  voL  10,  p.  82,  pL  6,  flg.  3.— Tnon,  Man..  voL  18. 
pL  e,  flgs.  836,  87. 
Trinidad,  Gallfomla,  to  Magdaluia  Bay,  Lower  California,  on  kelp. 


Sitka,  Alaska,  to  San  Diego,  California,  and  Socorro  Island,  on  bla<A 
Tegulas. 

ACHABA  DEFICTA  BbM.  IMI. 

Ann.  Mag.  Nat  Hist,  voL  10,  p.  82,  pi.  6,  flg.  4.— Tbtok.  Man.,  vol.  13, 

pL  6,  flgs.  40,  41. 
Santa  Barttara  to  Lower  GaUfDmla,  on  Zoitcra. 
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ACIUBA  PALBACKA  GnoU.  lUl. 

Mex.  and  CaL  Sbella,  p.  3,  pi.  14,  fig.  6.— Tbsom,  Man.,  voL  13,  p.  6,  fig.  42. 
Trinidad  to  Lower  California  on  Zottera. 

ACMABA  TRIANGULABIS  Can>«itar,  UH. 

Pal.  Cal.  Acad.  Scl.,  vol.  S,  p.  213.— Tbtoh,  Man.,  vol.  13,  pL  7,  figs.  74-78. 
Sitka.  Alaska,  to  the  Gulf  of  California,  on  sea  graasee. 

geotlon  BKODOPETALA  Dall,  leSO. 
I  ACMAEA  ROSSA  Dmlt,  IBTI. 

Proc  Cal.  Acad.  Scl.,  vol.  4,  p.  270,  pL  1,  flg.  2. 

Kysha  Island,  Aleutians,  to  the  Shnmagln  Islands,  Alaska. 

Genoa  LOTTIA  Gray,  1S34. 

lATTlA  6IGANTEA  Gnr.  IStl. 

SowEBBT,  Genera  of  Shells,  LottUi,  fig.  1.— Teyon,  Man.,  vol.  13,  pi.  88. 
Crescent  City,  California,  south  to  Qnadelnpe  and  Cerros  Islands. 

LOTTIA  GIGANTEA  ALBOHACULATA  Dili,  till). 

Nautilus,  VOL  24,  No.  8,  p.  90. 

Crescent  City,  Calffomla,  to  Rosarlo  Bay,  Lower  California. 


Superfamily  RHIPIDOGLOSSA. 

,     Family  COCCULINIDAE. 
Genus  COCCULINA  Dill,  1S81. 

COCCULINA  ACA8SIZII  DmU,  IIM. 

Bull.  Mus.  Comp.  ZooL,  vol.  4S,  No.  6,  p.  340. 

Oft  Queen  Charlotte  Islands,   British   Colambta,   146   fatboms.     Gulf  of 
Panama,  Sfi6  fathoms. 

COCCITLINA  CAZANICA  Dall,  1(11. 

Proc  U.  S.  Nat.  Mus.,  voL  S6,  No.  2200.  p.  356. 

KasaKn  Boy  and  Stephens  Passage,  Alaska,  95  to  160  fathoma. 

Family  PHASIANELLIDAE. 
Genus  PHASIANELLA  Lxmorck,  1804. 

Subgenus  Tricolia  RIsso,  1826. 

TBICOUA  COHPTA  G«bM.  l«t(. 

H.  Iteps.  Doc.  129,  Prelim.  Kep.,  p.  25;  Pacific  R.  R.  Reps.,  vol.  5,  pi.  11, 

figa.  25,  26.— Trton,  Man.,  vol.  10,  pi.  39,  figs.  69-72. 
Monterey  to  Gulf  of  California. 

mCOLIA  COHPTA  PUNCTULATA  Carpenter.  1«II. 
Ann.  Mag.  Nat.  HUt.,  vol.  15,  p.  179. 
San  Diego,  California,  to  Cape  San  Lucas,  Lower  California. 
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THtCOUA  COMPTA  FRODUCTA  Dall.  DM. 

Proc.  U.  S.  Nat.  Mus.,  vol.  84,  p.  266.— Tbyon,  Man.,  vol.  10,  p.  173,  pL  3 

flg.  6&. 
SaD  Pedro,  Callfornin.  , 

TRICOLIA  FULLOIDEA  Cupatar,  IMI. 

Ann.  Mag.  Nat.  Hist.,  eer.  3,  vol.  15,  p.  180. 
Monterey,  California,  to  I.ower  CallforDla. 

TKICOUA  FULLOIDEA  ELATIOH  CarptnMr.    18U. 

Ann.  Mag.  Nat,  Hist,  ser,  8,  vol.  15,  p.  ISO. 
Monterey  to  San  Diego,  California. 

Subgenus  Eulithidium  Pllsbry,  1898. 

ETIUTHIDIUH  TTFICUH  D>U.  HOB. 

Proc.  U.  S.  Nat.  Mus.,  vol.  34.  p.  255. 

San  Luis  Obispo,  California,  to  Cape  San  Lucaa. 

BULITHIDtUH  SUBSTRIATtlU  Carputar,  18U. 

Ann.  Mag.  Nat.  Hlat.,  vol.  13,  p.  4T5. 
Catallna  Island,  California,  to  Panama. 

EULITHIDIUH  LOKIDUH  Dall,  ItlT. 

Bull.  Nat.  Hist.  Soc.  Brit.  Col..  No.  2,  p.  15,  pi.  1,  fig.  11. 
Vancouver  Island  to  Mendocino  County,  California. 


Family  TURBINIDAE. 
Genua  ASTRAEA  Boltm,  1798. 
Subgenus  Pouaulax  Gray,  1850. 

POMAULAZ  UNDOSII8  Wood,  IKtt. 

Index  Test.  Suppl.,  p.  16.  pi.  5,  Trochus,  flg.  1. 

Laguoa  Beacli,  CaUtorola,  to  Cerroa  Island,  Lower  California. 

Subgenus  Pachypoma  Gray,  1850. 

FACHTFOHA  INAE4UALE  Hutjn,  17BI. 

Figs.  Nondescript  Shells,  tab.  1,  pi.  31. 

Vancouver  Island,  British  Columbia,  to  San  Pedro  and  the  Santa  Barbara 
Islands,  California. 

FACHTPOMA  tNABQDALB  PACmCVH  Call,  111*. 

Proc.  U.  S.  Nat.  Mus..  voL  56,  No.  2295,  p.  856. 
Pacific  Beach,  San  Diego  County,  California. 

FACHYPOItA  BAKBABENSe  DtO,  1»II. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295.  p.  357. 
OfT  Santa  Cm?,  Island.  Gatlfomla,  In  30  fathoms. 

Genus  LEPTOTHTRA  (Carpenter)  Pease,  1869. 

LBFTOTRTBA  CAKFENTERI  FDibrT,  UB*. 

Tbyon,  Man.,  vol.  10,  p.  247.  pi.  39o,  fig.  26;  pi.  60.  fig.  66. 
Sitka  Sound,  Alaska,  to  San  Diego,  California. 
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LBPTOTBTBA  LIIBIDA  Dull.  IWB. 

Proc.  U.  S.  Nat,  Mns.,  voL  8,  p.  542.— Tbyon,  Han.,  voL  10,  pi.  39a,  figs. 

27-29.! 
Pnget  Sound  to  Cape  San  Lucas. 

LEPTOTHTKA  BACOIA  CuptoHr.  lt«. 

Proc.  Cal.  Acad.  Sel.,  voL  3,  pp.  177,  188.— Tbyom,  Man.,  vol.  10,  pi.  39o, 

fig.  33. 
Puget  Sound  to  San  Martin  Island,  Lower  California. 

LCPTOTHTSA  PADCICOSTATA  IML  WU 

Amer.  Joarn.  Conch.,  vql.  7,  p.  134,  pi.  15,  fig.  10. 
Monterey  to  Coronado  Islands. 

LEPTOTHTKA  FAVCIC08TATA  FBNESTBATA  Bartwh,  IfU. 

Proc.  U.  S.  Nat.  Mub.,  vol.  56,  No.  2296.  p.  358. 
Montere;  to  Coronado  IslandB. 

LBPTOTBTBA  JUANKNSIS  IMO,  IfU. 

Proc.  U.  8.  Nat.  Mus..  vol.  56,  No.  2295,  p.  358. 

Ran  Diego,  Ciillforaln,  to  TIa  Juana,  Lower  California. 

LBPTOTHTKA  GBIFFI  Dmil,  UlL 

Nautilus,  VOL  25,  No.  S,  p.  25. 

San  Diego,  Callfomta,  100  to  160  fathoms. 


Family  UOTHDAE. 
Genus  LIOTIA  Gray,  1847. 

UOTIA  FENBSTBATA  Cup«t«r,  18M. 

Suppl.  Rep.  Brit.  Assoc.,  p.  652 ;  Proc.  Cal.  Acad.  Sci.,  vol.  3,  p.  158.— TnroK, 

Man.,  vol.  10.  pi.  36,  fig.  97. 
Monterey  to  Oatallna  Island,  California. 

UOTIA  ACOnCOSTATA  CarvMlW,  UM. 

Soppl.  Hep.  Brit  Assoc.,  p.  052 ;  Proc.  Cal.  Acad.  Scl.,  vol.  3,  p.  158.— TaTon, 

Man.,  vol.  10,  pi.  86,  fig  1. 
Catalina  Island,  California,  to  Magdalena  Bay,  Lower  California. 

UOTIA  ACUTICOSTATA  KAOtATA  0>1I.  l«l*. 

Proc.  Biol.  8oc  Wash.,  vol.  81,  p.  8. 
San  Diego  and  Coronado  Islands. 

Suhgenus  Abbke  H.  and  A.  Adams,  1854. 

ASBNB  COOKBANA  DM.  Itlt. 

Proc.  BloL  Soc.  Wash.,  vol.  81,  p.  a 

Sonth  Coronado  Island  to  Oulf  of  California. 

SubfcemiB  Ctnisca  H.  and  A.  Adams,  1854. 

CTNISCA  PBICKI  Cion*,  ISM. 

Jonm.  de  Conchyl.,  vol.  IS,  p,  65, 
"California"  (Fricfe).    7  West  Indies. 
187980-21— Bull.  112 12 
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Genus  MOLLERIA  Jeffreye,  1865. 

H0LL£KIA  DRUSIANA  IMI.  IMl. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2285,  p.  358. 
Amchltba  Island  to  Glacier  Bay,  Alaska. 

MOLLERIA  QUADBAE  thOI.  HIT, 

Bull.  Nat.  Hist  Soc.  Brit.,  Col.  No.  2,  p.  15,  pi.  1,  flg.  14. 

Amchltka  Island.  Aleutians,  to  Queen  Charlotte  IslandB,  BritiBb  Columbia. 

Family  TROCHIDAE. 
Genus  NORRISIA  Bayle,  1880. 

NORBISIA  NOBKISII  B«w«far,  18M. 

Mag.  Nat.  Hist;,  new  sen.,  vol.  2,  p.  96.— Tbyon,  Man.,  toI.  II,  pi.  61,  flg.  80. 
Monterey,  California,  to  CerroB  Island,  Lower  California. 

Genus  HAUSTYLUS  Dall,  1889. 

HALISTTLU8  8UBPUPOmEU8  Trron.  1§ST. 

Man.,  vol.  9,  p.  8M,  pi.  60,  flg.  77. 

Queen  Charlotte  Islands,  British  Columbia,  to  Panama  Bay. 

Genus  TEGULA  Lesson,  1832. 

Subgenus  Chlokostoua  Swalnson,  1840. 

CHLOROSTOUA  PlINBBRALB  A.  Ad«i»,  I«t4. 

Proc.  Zool.  Soc,  p.  316.— Tetom,  Man.,  toI.  11,  p.  170,  pL  28,  figs.  42-44. 
Vancouver  Island  to  Cerros  Island,  Lower  California. 

CHLOBOSTOUA  PDNEBRALB  SUBAPSRTVM  CarpMitOT,  KM. 

Suppl.  Rep.  Brit.  Assoc.,  p.  652. 

Neah  Bay,  Washington,  and  southward. 

CHLOBOSTOHA  CALL1NA  Fotbsh  lUI. 

Proc.  Zool.  Soc,  p.  271.— TnYON,  Man.,  voL  11,  p.  20,  flg.  5,  pi.  28,  flgs.  52,  88. 
San  Francisco  Bay  to  Gulf  of  California. 

CHLOROSTOIU  GALLINA  HVLTIPILOaUH  SUaini.  »•>. 

Proc.  V.  S.  Nat.  Mus..  vol.  16,  p.  851,  pi.  1,  flgs.  8,  9. 
San  Pedro,  California,  to  Gnadelupe  Island. 

CHLOROSTOHA  GALLINA  TINCTinf  (HtmphUl)  FUibrr,  IWt. 

Tbtos,  Man.,  vol.  11,  p.  109. 

Halfmoon  Bay,  California,  and  south  to  San  Diego  and  Socorro  Island. 

CHLOROSTOHA  GALLINA  UHBILICATUH  Dall,  l»l». 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2205,  p.  359. 

San  Diego,  Callfomta,  to  San  Quentin  Bay,  Lower  California. 

CHLOBOSTOUA  BBUNNBVH  PlilUp^  lU*. 

Zeltschr.  fUr  Mai.,  p.  189.— Trvopi,  Man.,  vol.  11,  p.  170,  pi.  27,  flgs.  36-38. 
Mendocino  County,  California,  to  Santa  Barbara  Islands. 
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CHLOBOSTOMA  BRUKNBUH  FLUCTU081IH  Dall,  I*U. 

Proc  U.  S.  Nat  Mua,  voL  56.  No.  2295.  p.  85». 
Purlssima  to  Sao  Nicolas  Island,  California. 

CHLOBOaTOHA  BDC08DH  A.  Adami,  IBIl. 

Proc.  Zool.  Soc,  p.  Iffi.— Tbtom,  Man..  TOi.  11.  pi.  26.  flg.  2fl. 
San  Diego,  Call^rola,  to  Acapulco,  Mexico. 

CRLOBOSTOHA  HOMTEBETI  KIhht,  ISSO. 

Coq.  Vivantea.  Trochut,  pi.  33,  flg.  1. 

Baullnaa  Bay  to  Santa  Barbara  Islands,  California. 

CHLOBOflTOMA  SBGINA  StMnu,  Ull.  * 

Proc.  U.  S.  Nat.  Mua.,  voL  16,  p.  350.  pL  60,  flgs.  6,  7. 
Catalioa  and  San  Clemente  Islands,  California,  to  Magdalena  Bay,  Lower 
Oallfnmle,  and  Guadelupe  Island. 

SnbgeiiuK  Promartthia  Dall,  1909. 


Sitka,  Alaska,  to  Santa  Barbara  Islands,  Callfomla. 
Subgenus  Omfkai.ius  Phlllppl.  1847. 

OMPHALIUS  ADBBOTINCTUB  Foibcs,  IIGO. 
Proc.  Zool.  Soc.,  p.  271,  pL  11,  flg.  7. 
Santa  Barbara  Islands.  CallforalB,  to  Mngdalena  Bay. 

OHFHALIUS  mPBESSUa  Jmu.  lUB. 

CODcli.  Cab.,  ed.  2.  Trochut,  p.  818,  pi.  4S,  fig.  6. 

San  Diego,  California  (Cool:e),  to  Tres  Marias  Island. 

OBfPHALIUS  UGULATDS  Mtskc,  18E1. 

Zeltschr.  f.  Mai.,  p.  178.— Tbyo.v.  Man.,  vol.  11.  pi.  29.  figs.  58-«). 
Monterey,  Callfomla,  to  Acapulco,  Mexico. 

OMPHALIUS  BETICUI^TUS  W«od.  18IS. 

Index  Test.  Suppl..  pi.  6,  flg,  38.— Tbyom,  Man.,  vol.  11,  pi.  29,  flgs.  63,  64. 
San  Pedro,  California,  to  Panama. 


Santa  Barbara  Island,  to  Payta,  Peru. 

Genns  CALLIOSTOMA  Swalneon,  1840. 

CALLIOSTOUA  COBTATUM  Hartn.  11U. 

Flgs.  Nondescript  Shells,  table  1,  pi.  34.^Tryon,  Mao.,  vol.  11,  pi.  16, 

flgs.  6,  9. 
Sitka,  Alaska,  to  San  Diego.  California. 

CALLIOSTOMA  C08TATUH  CAERULEtlU  DaU.  U)l. 

Proc.  U.  S.  Nat.  Mus.,  vol.  66,  No.  2295,  p.  859. 
Neah  Bay,  Washington,  to  Monterey,  California. 
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CALLIOSTOHA  COSTATUM  PICTCH  Dall.  III*. 

Proc  U.  S.  Nat  Mus.,  vol.  56,  No.  2295.  p.  S59. 
Neah  Bay,  Washington,  to  Monterey,  Callfomla. 

CALUOSTOKA  ANNDLATUH  ]krtr>,  IIM. 

Pigs.  Nondescript  Shells,  table  1,  pi.  33.— Tstoit,  Man.,  vioL   11,  pL  07, 

flg.  43.  . 

Porrester  Island,  Alaska,  to  Catalina  Island.  Callfonila. 

CALU08T0IU,  CANAUCULATUH  HatOn.  1TS4. 

Figs.  Nondescript  Sbells,  table  1.  pi.  82.— Tbyok,  Man.,  toL  10,  pL  41,  flg.  84. 
Sitka,  Alaska,  to^an  Diego,  California. 

CALU08T0HA  CANALICDLATUH  KBBDLOSDM  D^  Hit. 

Proc.  U.  8.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  360. 
San  Diego,  California. 

CALUOSTOHA  CANAUCULATUV  TKANSLIBATIIH  Dall,  IMf. 

Proc.  U.  S.  Nat.  Mus..  vol.  56,  No.  2295,  p.  860.- Tbtoh,  Man.,  vol.  U,  pL  97, 

flg.  49. 
Sitka  Sonnd,  Alaska. 

CALLIOSTOMA  VABIEGATUH  CarpHtiT,  ISW. 

Proc.  Acad.  Nat.  Scl.  Phila.,  p.  61 ;  Proc.  U.  S.  Nat  Mna.,  vol.  24.  p.  652, 

pi.  89.  flg.  10. 
Piwet  Sound  to  Cerros  Island. 

CALLIOSTOMA  PLATINUBI  DaU,  lU*. 

Proc.  U.  S.  Nat  Mus.,  vol.  12,  p.  843,  pi.  7,  flg.  2. 
Fnrallones  Islands  to  San  Diego,  Ciillfornia,  In  deep  water. 

CALLI03TOB(A  GL0KI03UM  DaU,  18TI. 

Amer.  Journ,  Conch.,  vol,  7,  p.  127 ;  Proc.  U.  S.  Nat.  Mus.,  vol.  16,  p.  201, 

pi.  22,  flg.  5. 
Twelve  miles  sonth  of  the  Ciolden  Gate  and  thence  to  San  Diego,  Callfomla. 

CALU09T0HA  ANTONII  Kodi,  IMt. 

Philippi,  Abb.  u.  Beschr.,  Trochvg,  p.  1,  flg.  4. 
Santa  Barbara  (Cooper)  to  San  Diego  and  Panama. 

CALUOSTOHA  EXmiUM  Rht^  IMl. 

Proc.  Zool.  Soc.,  p.  180.— ^Tetom,  Man.,  vol.  10,  pi.  65,  flg.  56. 
Catalina  Island,  California,  to  Mazatlan,  Mexico. 

CALLIOSTOMA  TBICOLOB  Gabb.  IB6I. 

Proc.  Cal.  Acad.  Scl.,  vol.  8,  p.  186;  Proc.  U.  S.  Nat.  Mus.,  vol.  15,  p.  201,. 

pi.  19,  flg.  8. 
Santa  Cruz  to  San  Diego,  California. 

GALLIOSTOBfA  GEHHVLATUM  CanHntir,  IBM. 

Suppl.  Rep.  Brit.  Assoc,  p.  658 :  Proc.  U.  S.  Nat,  Mus.,  vol.  l^  p.  201,  pi. 

22,  flg.  3. 
Snn  Pedro,  California,  to  Gulf  of  California. 

CALLIOSTOMA  SUFRAGRANOBtTM  Carpcntw,  IBU. 

SnppL  Hep.  Brit  Assoc.,  p.  668.— Tryon,  Man.,  vol.  11,  p.  389,  pi,  67,  flg.  71. 
San  Pedro  to  San  Diego,  California, 
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CALUOBTOBU  8FLEXDEN8  CupiDtor,  184*. 

Sni^l.  Bep.  Brit.  Assoc.,  p.  608;  Froc.  U.  8.  Nat.  Mos.,  vol.  IS,  p.  201,  pi. 

21,  Og.  5. 
Monterey  to  San  Diego,  California. 

CALU08TOHA  TUBBimM  Dall,  18W. 

Proc.  U.  S.  Nat  Mub..  vol.  18,  p.  8;  vol.  24,  pi.  39,  flg.  1. 
Point  Conception  to  San  Diego  and  the  lalanda. 

Genua  TURCICULA  Dall,  188L 

TUKCICtlLA  BAIRDn  Dall,  IRSt. 

BalL  Mns.  Comp.  Zool.,  vol.  18,  p.  877;  Froc.  U.  S.  Nat  Mob.,  vol.  12,  p.  840. 

pL  7,  flg.  8. 
Bering  Sea,  northwest  of  Unlmak  Island,  In  27  fathoms;  <U.  S.  Bureau  of 

FiBherieB).    Coast  of  Washington  to  Coronado  Islands.  In  2S8  to  822 

fathoms. 

Genua  TURCICA  A.  Adams,  1SS4. 

TURCICA  CAFFKA  Gabb,  111*. 

Froc  Cat.  Acad.  Set.  vol.  8,  p.  187;  PaL  Cal.,  vol.  2,  p.  16,  pi.  8,  flg.  27. 
San  Pedro,  California,  to  Cape  San  Lucas. 

Genus  CIDARINA  Dall,  1902. 

CIDARINA  CIDABIB  A.  Aduu,  ISM. 

Apn.  Mag.  Nat  Hist,  ser.  3,  vol.  14,  p.  426;  Fioc.  U.  S.  Nat  Mue.,  vol.  12, 

pi.  2,  flg.  6. 
Kasafin  Bay,  Alaska,  to  Cape  San  Quentln,  Lower  California. 

Beotlon  SOLABICIOA  Dall,  1809. 

ODABINA  CABLOTTA  D«ll,  Ifll.  (Pfat*  U,  Of.  t.) 

Proc.  U.  S.  Nat.  Mua.,  vol.  24,  No.  1264.  p.  653. 
Queen  Charlotte  Islands,  British  Columbia. 

CIDABINA  CERATOPHORA  Dati.  IMS. 

Proc,  U.  S.  Nat  Mub.,  vol.  18,  p.  9;  BulL  Mus.  Comp.  Zool.  vol.  43,  p.  350,  pi. 

3.  flg.  2. 
Sao  Diego,  Callfornifl,  to  Mazatlan,  Mexico,  in  deep  water. 

ODABINA  EQUATOBIALia  DbU,  1101. 

Bull.  Mua.  Comp.  Zool.,  vol.  48,  No.  6.  p.  351,  pi.  C,  flg.  11. 
San  Diego,  Caltfomla,  to  Ecuador,  In  deep  water. 

GenuB  SOLARIELLA  S.  Wood,  1842. 

BOI^BIBLIA  PBRAKABIU8  Cupnter,  U«4.  (PI*U  IT.  tf.  ».) 

SuppL  Rep.  Brit  Aesoc.,  p.  658.— Tbtoit,  Man.,  vol.  11,  p.  312,  pi.  67, 

figs.  59-61. 
Porrester  Island,  Alaska,  to  San  Diego  and  the  Coronado  Islands.    Also 

Japan. 

BOLAKIBLLA  TBIPLOSTEPHANUS  Dall.  Itl*.  (FUt*  IB,  Bn.  I,  ].> 

Nautilus,  vol.  24,  No.  3,  p.  34. 

Off  San  Diego,  California,  and  south  to  Panama,  In  deep  water. 
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SOLARIBLLA  BHTS9A  Dall.  ItU. 

Proc.  U.  S.  Nat  Mub..  vol.  86,  p.  360. 
CataUna  Channel,  California. 

T  SOUIBIELLA  NDDA  IMI.  18«1. 

Proc.  U.  S.  NaL  Mas.,  vol.  IS,  p.  9 ;  Ball.  Mas.  Ootnp.  Zoo).,  vol.  43,  pi.  S, 

flga.  B,  7. 
Monterey,  California,  to  Clarion  laland,  tn  deep  water. 

Subgenus  Machaixopiax  Friele,  187T. 

HACHAEROPLAZ  VABICOSUS  Hlihda  ud  AdBBa,  U41. 

Boston  Joum.  Nat  HlsL,  vol.  4,  p.  46,  pi.  4,  tig.  14. 
Arctic  Ocean  to  San  Diego,  CallfomlR,      Also  Atlantic. 

HACHAEBOPLAZ  OB8CUBUS  CmUiaar.  1818.  (PUM  18,  tn.  11.  ».> 

Boaton  Joum.  Nat.  Hist.,  vol.  2,  p.  100,  pi.  S,  flg.  2. 
Arctic  Ocean  to  the  Fucii  Strait.    Clrcumbopeal. 

HACHAEROFLAX  FAUPESCULUS  Dili,  IS».  (FUM  IS,  Bf.  1I.> 

Proc.  U.  S.  Nat.  Mas.,  vol.  56,  p.  363. 
Arctic  Ocean  to  the  Aleutian  Islands. 

Genns  MARGARITES  Leach,  1847. 

Subgenus  Puiillaaia  ]'>all,  190B. 

PUPILLARIA  PUPILLA  CanU,  IMI. 

Proc.  Boston  8oc.  Nat.  Hist., 

fig.  208. 
NuDlvak  Island,  Bering  Sea,  to  Son  Peclrn.  California.     ?  San  Diego,  In 

deep  water. 


FUPILLABIA  SORDIDA  Huicoct,  I84«.  <Plmt<  It,  B«*.  11.  II.) 

Ann.  Uag.  Nat.  Hist.,  vol.  18,  p.  324. 

Arctic  coast,  Berlug  Strait  nnd  the  Okhotsk  Sea.    7  North  Japan.    Clrcum- 

boreal. 

PUPILLARIA  CIKEBEA  CanUunr,  1BS8. 

Boston  Soc.  Joam.  NaL  Hist,,  voL  2,  p.  M,  pi.  S,  fig.  fl. 
Bering  Strait  to  Port  Etches,  Alaska.    CIrcumboreal. 

PUPILLARIA  VOBTICIFERA  Dill,  18TS. 

Proc.  Cal.  Acad.  Scl.,  vol.  6,  p.  58,  pL  2,  flg.  4. 

Bering  Strait  and  Sea,  sontb  and  east  to  Unalaska,  Alaska. 

PUPILLARIA  VORTICIFEBA  ECABINATA  Dall,  Itl*. 

Sci.  Results  Canadian  Arctic  Exp.,  voL  8,  p.  22  A,  pi.  2,  flg.  G. 
Southwest  of  Point  Barrow,  Arctic  Ocean,  and  Bontb  and  east  to  the 
Aleutians. 

PUPILLARIA  VORTICIFEBA  SHAKFII  PUibrr.  ISM. 

Proc.  Acnd.  Nat  Sci.  Phlla.,  p.  486. 
Unalaska  to  Port  Althorp,  Alaska. 

PUPILLARIA  SALHONBA  Carpcntar.  IBM.  <Plato  IB,  tgt.  «,  ».) 

Suppl.  Rep.  Brit  Ass  c,  p.  653 ;  Proc.  Cal.,  Acad.  Scl.,  vol.  3,  p.  1S8,  Mon- 
terey, California, 
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PUPILLABIA  BBODIA  DbU,  ISIO.  (PUta  IT,  B(.  4.) 

Cabpenter,  Proc.  Acad.  Nat.  Sci.  Phlla.,  1865,  p.  62  (as  tnflata). 
Port  Althorp,  Alaska,  to  San  Dtego,  Galiforala. 

PUPILLABIA  HBALTI  Dall,  Itll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  S68. 

Arctic  Ocean  north  of  Bering  Strait  (Captain  Healy). 

PUPIUJUaA  SIMBLA  D«U.  IHt.  (PUta  IS.  •■■  t.) 

Proc.  D.  S.  Nat.  Mus.,  vol.  45,  No.  2002,  p.  596. 

on  Santa  Barbara  Islands,  California,  634  fathoms. 

T  PUPILLAUA  BDDIS  Dmil,  lilt.  (Plata  18,  Bn.  II,  II.) 

Proc.  U.  S.  Nat  Mus.,  vol.  56,  p.  364. 

Bering  Sea  to  Cook's  Inlet,  Alaska.    Also  Kamchatka. 

Subgenus  Libijlakia  Dall,  1909. 

LIBULABIA  SUCONCTA  CarptBter,  UU.  (PUu  IT.  fla.  •.) 

^ppl.  Rep.  Brit.  Ass(»c.,  p.  653 ;  Ann.  Mag.  Nat  Hist.,  ser.  3,  vol.  14,  p.  424. 
Sltba,  Alaska,  to  San  D'lego,  California. 

URULABIA  FUNICULATA  CBipratH,  IBM.  (Plata  IB,  0a.  1«.) 

Suppl.  Rep.  Bric.  Assoc,  p.  653 ;  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  14,  it.  425, 
Neah  Bay,  Washington. 

UBULARIA  OPTABILIS  CanxnUl-,  1U4.  (Plato  IT.  tf.  T.) 

Suppl  Rep.  BrIL  Assoc.,  p.  653 ;  Proc.  Cal.  Acad.  Sci.,  voL  3,  p.  214. 
Santa  Barbara  to  San  Pedro,  California. 

LIBULABIA  OPTABIUB  KNBCHTI  Arnold.  UM. 

Pal.  San  Pedro,  p.  SS2,  pi.  5,  fig.  i. 
Pleistocene,  San  Pedro,  CallfornJa. 

LIBULABIA  OPTABILIS  NODOSA  AnuU,  IMI. 

Pal.  San  Pedro,  p.  332,  pi.  5,  flg.  18. 
Pleistocene,  San  Pedro,  California. 

UBULARIA  LACUNATA.  Carpmitar,  1U4. 

SuiH>l.  Rep.  Brit.  Assoc.,  p.  653 :  Ann  Mag.  Nut.  Hist.,  ser.  3,  vol.  14,  p.  426. 
Neah  Bay,  Washington,  to  San  Diego,  California. 

LIBULABIA  PABCIPICTA  Carpentoi,  IBM.  (Plata  IT,  fl|.  I.) 

Suppl.  Rep.  Brit.  Assoc.,  p.  653:  Proc.  Cal.  Acad.  Set.,  vol.  3,  p.  157. 
Sitka,  Alaska,  to  San  Diego,  CJallfomla. 

LIBULABIA  PABCIPICTA  PEDBOANA  Anwtd.  IHt. 

Pal.  San  Pedro,  p.  333,  pi.  6,  flg.  16. 
Pleistocene,  San  Pedro,  California. 

LIBULABIA  tNFLATULA  Dall,  1«I«. 

Caepbntke,  Suppl.  Rep.  Brit.  Assoc.,  p.  653,  No.  300  (as  inllata),  1864. 
Puget  Sound  and  Neah  Bay. 

UBOLABIA  LIBULATA  Cupaatar,  1M4. 

Suppl.  Rep.  Brit.  Assoc.,  p.  663;  Proc.  Acad.  Nat.  Sd.rhlla.,  for  1866,  p.  61. 
Port  Etches,  Alaska,  to  San  Diego,  California. 
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LIKULABIA  UBULATA  COKICA  CirpmMr.  IS«4.  (Plato  It.  If.  IJ 

Suppl.  Rep.  Brit.  Aseoc.,  p.  653;  Proc  Acad.  Nat  ScL  Phila.  for  1865,  p.  61. 
Puget  SonDd. 

LIBULABIA  UBVLATA  OBSOLETA  Cupatir,  U«. 

Suppl.  Rep.  Brit  Assoc.,  p.  653 ;  Proc.  Acad.  Nat  Sci.  Phlla.  for  1865,  p.  61. 
Neah  Bay,  WaBhtngtOD. 

UBULABIA  LIKtlLATA  SDBBLBVATA  CarmMr,  1M4. 

.  Suppl.  Rep.  Brit  Aaeo„  p.  653 ;  Proc.  Acad.  Nar.  Sd.  Pbila.  for  1865,  p.  61. 
Neah  Bay,  Washlagtou. 

UKUL.ABIA  ACUnCOSTATA  CarpmUr,  18N.  <PtaM  II,  Ic   I.) 

Suppl.  Rep,  Brit.  Assoc.,  p.  658;  Proc.  Cal,  Acad.  Sd.,  vol.  3,  p.  157. 
Bodega  Bay  to  Coronado  Islands. 

UBUIABIA  ALTBOBFBNSIS  Dall.  llll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  66,  p.  865. 
Qranlte  Cove,  Port  Althorp,  Alasdca. 

Subgenus  Mabgabites  Leacb,,a  a. 

1IABGABITE8  HfUCtNUS  HilpiH,  IT». 

Voy.  N.  Pole,  App.,  p.  198;  Blnney's  Gould's  Inv.  Mass.,  p.  281,  flg.  642. 
Bering  Strait,  all  coasts  of  Bering  Sea,  and  south  to  Catatlna  Island,  Cali- 
fornia.   Also  Atlantic 

HABGARITBa   HEUCINUS  BLBVATDS  OtO.   »!>. 

Proc.  U.  S.  Nat  Mua,  voL  66,  p.  Seft 
Baranoff  Island,  Alaska. 

HABGABITES  HBUCINUB  BZCATATUS  D*I1.  1*11. 

Proc.  U.  S,  Nat.  Mus.,  vol.  66,  p.  366. 
Amcbltka  and  MIddteton  Islands,  Alaska. 

HABGABITEB  BEBINGENglS  B.  A.. Smith.  INI.  (P1«U  it.  In.  ■•  *J 

Proc.  Mai.  Soc.  I,ondon,  vol.  8,  p.  206,  flg.  1. 

Arctic  Ocean,  Plover  Bay,  Commander  Islands,  and  Petrel  Bank,  Bering  Sea. 

HABGABITES  ALBOUNEATUS  E.  A.  Smith,  1811.  '  (PUt*  IC.  In.  ■,  «.) 

Proc.  Mat.  Soc.  London,  vol.  8.  p.  206,  flg.  2. 
All  coasts  of  Bering  Sea. 

MAROABITBS  0LIVACBTI8  Bnwa,  ISII. 

III.  Conch.  Ot.  Brit.,  ed.  1,  p.  IV,  pi.  46,  figs.  80-81. 

St  Lawrence  Island  (Krause) ;  Atka  Island,  Aleutians.    Also  Atlantic 

HABGABITES  PBIBILOPFEN8IS  Dall,  llll. 

Proc  U.  8.  Nat.  Mns.,  vol.  56,  p.  366. 

Arctic  Ocean  to  oS  Pribllof  Islands,  Bering  Sea. 

HABGABCTES  FRIGIDUa  DaU,  »». 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  p.  357. 

Arctic  Ocean  and  south  to  Nunlvak  Island,  Bering  Sea;  and  Windfall  Har- 
bor. Admiralty  Island,  Alaska. 

HABGABITES  HABGINATUS  Dill,  111*.  (Plato  1(,  Oil  1,  l.» 

Proc  U.  S.  Nat  Mns.,  vol.  56,  p.  367. 

Arctic  Ocean  and  Bering  Sea,  south  to  Oregon.    Also  Atlantic. 
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MABGABITBS  BTPOLISPUS  Daa  Mil. 

Proa  U.  S.  Nat  Mus.,  vol.  56,  p.  367. 
Arctic  Ocean  north  of  Bering  Strait. 

SKARCABITES  (VAHLU  nr.t)  TBNUIBCIILPTDS  Carpastn,  IBM. 

Froc.  Acad.  Nat.  Sd.  PJiita.,  p.  61. 

Neah  Bay  and  Paget  Sound.     (Plover  Bay.  KrauseT) 

MASGAKITBB  DKBIUCAUB  Brad«rte  and  Bnrtriv.  1S».  (Plat*  U,  tat.  1.  I.) 

MaL  and  Concb.  Mag.,  voL  I,  p.  26;  Conch.  111.,  Uargarita,  flg.  5. 
Arctic  CoaaL    Clrcumboreal. 

GeniiB  MAKGARITOPSIS  Thiele,  1906. 


DC,  ISBt. 

Arch.  f.  Natnrg.,  toL  51,  heft  S,  p.  263,  pi.  16,  figs.  2a-c;  Nachr.  MaL  Oes. 

1908,  p.  15. 
Bering  Strait  region. 

Geniu  GIBBITLA  Riaso,  1826. 

QIBBVLA  ADUATICA   (FUUp^)   CANPIBLDI  Dmll.  1811. 

Ennm.  MolL  Slcil.,  voL  2,  p.  153;  Amer.  Joum.  Conch.,  toL  T,  p.  128;  Froc. 

U.  S.  Nat  Mus..  vol.  24,  pi.  39,  flg.  2. 
Monterey   (Dall) ;   San  Pedro    (Johnstone);   San  Diego   (Bryant).    Alao 

Pleistocene  and  Mediterranean. 


Family  VITRINELLIDAE. 
Genua  VITBINELLA  C  B.  Adams,  1850. 

VXraiKBUA.  WILUAMSONI  IMI.  ISH. 

Proc.  n.  S.  Nat  Mus.,  vol.  15,  p.  202,  pi.  21,  flgs.  2,  a 
San  Pedro,  California. 

VITHINXLLA  OLDKOTDI  BaiUA.  I**T. 

Proc.  U.  S.  Nat  Mus.,  vol.  32,  No.  1520,  p.  167,  fig.  1. 

San  Pedro,  California,  to  Point  Abreojos,  Lower  Oallfomla. 

VITBINELLA  SflHNAURI  BwtMk.  IHT. 

Proc.  U.  S.  Nat  Mus.,  vol.  32,  No.  1520,  p.  168,  flg.  2. 
San  Pedro,  California. 

VTTBINBLLA  ALASKBNSIB  Buttch.  IHT. 

Proc.  U.  S.  Nat  Mus.,  vol.  32,  p.  168,  flg.  8. 
Unalaska,  Aleutian  Islands. 

Seatlon  DOCOKPKALA  Bartioh,  1807. 

VITBINEUA  STBABNSn  ButMfc,  M*T. 

Proc.  U.  S.  Nat  Mua,  vol.  32,  p.  169,  flg.  4. 
Monterey,  California. 

VITBIMELLA  BIBSTI  Barteb,  1>IT. 

Proc.  U.  S.  Nat  Mus.,  vol.  32,  p.  170,  flg.  5. 
Monterejr  to  San  Diego,  California. 
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Geniu  CYCLOSTREMA  Marryatt,  1818. 

CTCLOSTBEHA  DIEGEN8I8  BwtKh.   IMT. 

Proc.  U.  S.  Nat  Mus.,  voL  32,  p.  172.  flg.  7. 
San  Diego.  Cnllfonitn. 

GTCLOSTRBUA  MIBANDA  Bartorli.  Ifll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  39,  p.  230,  pi.  39.  flga.  1-3. 
San  Pedro,  California. 

CrCLOSTREHA  BALDSIDGAE  Bardch,   1»1. 

Proc.  U.  8.  Nat.  Mus.,  vol.  39,  p.  220,  pi.  39,  figs.  7-9. 
San  Pedro,  California,  to  Gulf  of  California. 

Genus  CIRCULUS  Jeffrers,  1865. 

T  CIBCULUg  BOSSBLUNOS  IMI.  Ulf. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p.  868. 
San  Diego,  Callfonila. 

CISCULUa  COBtnUS  BartKh,  1M7. 

Proc.  U.  S.  Nat.  Mus.,  vol.  32,  p.  173,  flg.  8. 
Gatallna  Island,  California,  to  Panama. 

Genoa  CTCLOSTREMELLA  Biuh,  189T. 

CTCLOSTRBUELLA  CALIFOBNICA  Barttd,  HOT. 

Proc.  U.  S.  Nat.  Mus..  vol.  32,  p.  174.  Ilg.  10. 
San  Pedro  to  Sao  Diego,  California.    Pleistocene. 

CTCLOSTREMELLA  CONCOKDIA  Bartuh,  1*10. 

Jouru.  Wash.  Acad.  Scl.,  vol.  10, 1920. 
Olga,  Washington. 

•  Geniu  SCISSILABRA  Bartacli.  190T. 

SCISSILASBA  DALU  BattKfa.  1117. 

Proc.  U.  S.  NaL  Mus.,  vol.  32,  p.  176,  flg.  11. 
Monterey,  California,  to  Gulf  of  California. 

GeniiB  LEPTOGYRA  Bnflh,  1897. 

LEPTOOTBA  ALASKANA  Batttch,  IflO. 

Nautilus,  vol.  23,  No.  11,  p.  136,  pi.  11,  figs.  4-6. 
Port  Qrabam,  Cooks  Inlet,  Alaska. 

G«niu  TEINOSTOMA  A.  Adams,  1854. 

TBINOSTOHA  8UPBAVALLATA  Carvntor,  IW4. 

Suppl.  Rep.  BrlL  Assoc,  p.  652 ;  Proc.  Cal.  Acad.  Sd.,  voL  8,  p.  216. 
Monterey  to  the  Oulf  of  California. 

TEIN08T0HA  INVALI^TA  CuVWilet,  1S«4. 

Suppl.  Rep.  Brit  Assoc.,  p.  662 ;  Proc,  Cal.  Acad.  Sd„  vol.  8,  p^  216. 
Monterey  to  Gulf  of  California. 
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Beotion  ISEVItOBOTZILA  FlMlier,  18S7. 

TBINOSTOUA  8AFIELUI  D^  1«1>. 

Proc.  U.  S.  Nat.  Mus.,  toI.  56,  No.  2295,  p.  369. 
San  Pe^To  to  San  Diego,  California.    . 

TEINOBTOBU  BIBBIANA  DaD,  Itll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295,  p,  389'. 
SaD  Diego.  California. 


TEINOSTOIiIA  BALVANtA  Dall.  ISll. 

Proc  U.  S.  Nat  Mus.,  vol.  66,  No.  2295,  i 
South  Coronado  Island. 


Superfamily  ZYGOBRANCHIA. 

Family  SCISSURELLIDAE. 
Genus  SCISSURELLA  Orbtgny,  1823. 

flCISaURELLA  KBLSEn  D^.  Iflt. 

NautUuB.  vot.  18,  No.  11,  p.  124. 

Queen  Charlotte  Islands,  British  Colombia,  to  South  Coronado  Island. 

4CISSUBELLA  CHIBICOVA  D^  lllf. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  no.  2295,  p.  370. 
Off  Cblrlkotr  Island,  Alaska,  In  685  fathoms. 

Genua  SCHISMOPE  Suttttja,  1856. 

SCHISHOPE  RIHULOIDES  CBrvaotor.  1B«S. 

Proc.  Zool.  Soc.,  p.  271.  ^ 

South  Coronado  Island,  to  Mazatlan.  Mexico. 

SCHISMOPE  COBONATA  WmtHm,  lUL 

Challenger,  Kep.  Gastropoda,  p.  114,  pi.  8,  flg.  4. 
Venice  to  Sao  Diego,  California.    Also  Tahiti. 

1  8CHIBM0PE  CAUANA  Dall.  Ifll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  56,  No.  2295.  p.  870. 
San  Diego,  California. 

Family  HALIOTIDAE. 
Genus  HALIOTIS  Linnaeus,  1758. 

BALI0TI8  CBACHBBODtl  L«Mh,  1*17. 

Zool.  Misc.,  p.  131 ;  Conch.  Icon.,  Haliotii,  Og.  23. 
Coos  Bay,  Oregon,  to  Santa  Rosalia,  Lower  Callforula. 

HALIOTIS  CRACREBODII  HOLZNEBt  HMnphUI,  19IT.  (Pbta 

Trans.  San  Diego  Soc,  Nat  Hist.,  toL  1,  No.  2,  p.  4. 
San  Pedro.  California,  to  Lower  Callfomln. 
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BAUOTI8  CRACHEROOn  8PLBNDDVLA  WBUuuat,  1811. 

Proc  U.  a.  Nat.  MuR,  vol.  15,  p.  19a 
Point  Vincent,  California. 

BAUOTIS  CHACHBBODU  IHPERFOBATA  DiU.  lilt.  <Pl«t*  II.) 

Proc.  U.  S.  Nat.  Mua.,  vol.  66,  p.  370. 
Santa  Barbara  lalanda,  Gallfomla. 

HAUOna  CAUFORKIBNSIB  SwalnMM.  lUl. 

Zool.  lUnstr.,  vol.  2,  pL  Sa— Rkbve,  Concli.  Icon.,  Halioti*,  pL  8,  Og.  26. 
On  tbe  Islands;  the  Farallonea  to  Gnadelnpe  Island. 

HAUOna  CAUFORNIBNSia  BONITA  OnMt,  IfO*. 

West  Auer.  Scientist,  voL  10,  Na  6,  p.  30. 

Santa    Barbara   to    Lower   California   and   Quadelupe    Island.     Mexico? 
(Orcutt). 

HALIOTIS  BUFESCEN8  SmloHa,  1U1. 

BUgtk  Cat  Appendix,  p.  2;  Conch.  Icon.,  HaUotU,  flg.  6. 

Bodega  Bay,  California,  south  to  La  Paz,  Lower  California  (Rich). 

HAUOTIB  FIII.GBN8  PMUppl.  IMI. 

Zettscbr.  t.  Mai.,  p.  160;  Conch.  Icon..  HaUotii,  Og.  8. 

Farallones  Islands  (P.  P.  C.)  and  Catallna  Island,  California,  to  Gulf  of 
Gallfomla. 

HAUOns  WALIjLLBNSU  atom,  IB».  (PUU  11.) 

Proc  U.  S.  Nat.  Mua.,  vol.  22,  No.  1191,  p.  140. 
Mendocino  County,  California. 

HAUOna  KAMTBCHATSANA  Jmm,  ISW.  (PUU  11.) 

Zeltscbr.  t.  Mai.,  p.  168;  Conch.  Icon.,  HalioUt,  pi.  3,  tig.  8. 
Kamchatka  Sea  (Mldd.)  Sitka,  Alaska,  to  Redondo,  California,  and  San- 
dal, Japan. 

HAUOTIB  COKBUGATA  Grar.  ISM. 

WOOD,  Index  Test  Suppl.,  pi,  8,  flg.  6, 

Monterey,  California,  to  San  Quentln  Bay,  Lower  California. 

HALIOna  ASSUQLIS  Dall,  UTS. 

Proc.  U.  S.  Nat  Mus.,  vol.  1,  p.  46.— Trtok,  Man.,  voL  12,  pL  22,  flg.  29. 
ParsUoQes  Islands  to  San  Diego,  California,  in  deep  vrater. 


Family  PISSURELUDAE. 

Subfamily  Fissdrellinae. 

Genua  FISSURELLA  BrDgniirc,  1791. 

FianiBBLLA  VOLCANO  Bmn.  lU*. 

Conch.  Icon.,  Ji^iurella,  flg.  2. 
Crescent  City,  California,  to  Panama. 

FISaUBBLLA  VOLCANO  CRUCIFBIIA  Dall,  IfU. 

Proc  U.  S.  Nat  Mua.,  vol.  B4,  No.  1610,  p.  266. 
Monterey  to  Lower  Oallfomla. 
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Subfamily  Fi88dbellidisiae. 
GcBiu  MEGATHUBA  NnttaU  (In  Flbbry).  18S1- 

mCATHUBA  CaENttLATA  flnrOThj,  UU, 

TankervUle  Cat..  App.,  p.  VI ;  Conch.  lUns.,  FittureOa,  flg.  18. 
Monterey  Bay  to  Cerros  Island,  Lower  California. 

Gentu  HE6ATEBENNUS  Pilsbry,  1890. 

lUGATEBENNtlB  BIHACttLATUS  DwB.  Wt, 

Amer.  Joum.  Conch.,  vol.  7,  p.  132,  pi.  15,  fig.  7. 
Forrester  lalaod,  Alaska,  to  Cape  Sao  Lucas. 

Gentu  LUCAPINELLA  Pilsbry,  1890. 

LVCAPINBLLA  CALLOHARGINATA  (CuMnMr  HS.)  Dall,  UTt. 

Amer.  Journ.  CoDch.,  vol,  7,  p.  133,  pi,  15,  flg.  8. 

Bodega  Bay.  California,  to  Magdalena  Bay,  Lower  California. 


Subfamily  Emaboinulinae. 
Genns  DIADORA  Grar,  1821. 


DIADOKA  A8PBBA  E 

Zool.  Atlas,  pL  &,  p.  21,  pi.  28,  flg.  6. 

Cook's  Inlet,  Alaska,  to  Magdalena  Bay,  Lower  California. 

BIADOKA  AflPBKA  DBNBICLATHRATA  Bun,  Ittt. 

Conch.  Icon.,  FUturella,  tig.  64. 

Monterey,  California,  to  San  Qnentln  Bay,  Lower  California,  and  gocoro 
Island. 

DIADORA  IMABaUALIS  Scwarbr,  IIM. 

Proa  ZooL  Soc,  p.  126;  Conch.  Illua,  FittunUa,  flg.  45.  ^ 

Santa  Barbara,  California,  to  Manta,  Ecuador,  and  the  Galapagos  Islands. 

DUDOKA  HCStNA  (Cupantnr  MR)  DaU,  ISU. 

Proc.  U.  S.  Nat.  Mns.,  vol.  8,  No.  34,  p.  543 ;  vol.  IS,  p.  197.~Abkold,  Pal. 

San  Pedro,  p.  389. 
Crescent  City,  California,  to  Magdalena  Bay,  Lower  California. 

Genua  PUNCTURELLA  Lowe,  1827. 

PCKCrOBBLLA  HAJOK  Dall,  IMl. 

Proc  U.  8.  Nat  Mus.,  vol.  14,  p.  189;  vol.  17.  p  .712,  pi.  26,  flg.  4. 
PrlbUot  Islands,  Bering  Sea,  and  southward  to  Dixon  Entrance,  Alaska. 

PUNCrUBELLA  6ALKATA  GmU.  lUt. 

Proc.  Boston  Soc.  N'at.  Hist.,  vol.  2,  p.  158;  Bep.  U.  S.  ExpL  Bxp.,  Holt., 

p.  see,  pi.  31.  flgs.  476,  4n. 

Unalaska,  Aleutian  Islands,  south  to  Santa  Rosa  Island,  California. 

nmCTDBBLLA  CnCULLATA  G«bU,  tUt, 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  2,  p.  159:  Rep.  V.  S.  Expl.  Exp.,  Moll 

p.  868.  pL  331,  flg.  475. 
Rodlak  Island,  Alaska,  to  La  Paz,  I^wer  California. 
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PDKCTUBBLLA  BTOI-TIBTEIATA  Dall,  IS14. 

Nautilus,  VOL  28,  Na  6,  p.  dS. 

Atka  Island,  Aleutians,  «B9t  and  sontli  to  San  Dl^o  and  Gortez  Bank, 
California. 

FUNCTDBELLA  COOPEBI  Cuputar,  tSU. 

SuppL  Rep.  Brit  Assoc.,  p.  651 ;  Proc.  Cal.  Acad.  Set.,  voL  3,  p.  214. 
Kasa&D  Bay,  Alaska,  to  Santa  Rosa  Island,  California. 

PUKCTUBELLA  CABTOPHTLLA  DmD.  ItU. 

NantlluB,  VOL  2S,  No.  5,  p.  63. 

Off  San  Diego,  California,  In  67  to  61  fatboma 

PUNCTCBELLA  LONGIFISSA  Dall,  IIU. 

Nautilus,  VOL  28,  No.  5,  p.  63. 
Beiiss  Island,  Bering  Sea. 

G«niis  HEMITOMA  Swainson,  1840. 


Forrester  Island,  Alaska,  to  Monterey,  California.     Panama? 

BBHITOHA  BELIA  Gabb,  IRU. 

Proc.  Cal.  Acad.  Scl.,  voL  3,  p.  188.  • 

Santa  Cruz  to  San  Pedro,  California. 

BBHITOHA  G0U8GHAB  Dall,  »1«.  (PUto  I,  %g.  xy 

Nautilus,  vol.  30,  No.  6,  p.  61. 
San  Nicolas  Island,  California. 


Subclass  AMPHINEURA. 

Order  POLYPLACOPHORA. 

Superfamily  EOPLACOPHORA. 
I 

Family  LEPIDOPLEURIDAE. 

Genus  LEPIDOPLEURUS  Risso,  1826. 
Section  LEPTOCBITON  Qrajr,  1847. 

LEPIDOPLEUKUS  CANCELLATU8  Sowarbr.  IBS*. 

Conch.  Illus.  Chiton,  figs.  104,  105. — Pilbbbt,  Man.,  pi.  3,  figs.  64-68. 
Bering  Strait  to  Sitka  and  Oregon.    Also  Atlantic. 

LEPIDOPLEURUS  BUOATCS  CatpcnMr,  I»I. 

Pllsbry,  Man.,  p.  11,  pi.  3,  Ogs.  67-70. 

Monterey,  California,  to  San  Tomas,  Lower  California. 

LEPIDOPLEUBUS  INTEBNEXTS  CarpantH,  ini. 

Pllsbry,  Man.,  p.  12. 

Belkoflski,  Alaska,  to  San  Diego,  California. 
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LBPItWFLEtntUB  FABALLONIS  D>IL   tUt. 

Bull.  Mug.  Comp.  Zool,,  vol.  43,  No.  6,  p.  355. 

Farallones  Islands,  CuUromla,  to  PaQama,  In  deep  water. 

LEPIDOPLBDBUS  AHBUSTUS  Dall,  Ult. 

Proc.  U.  S.  Nat  Mus.,  vol.  55,  p.  499. 
Santa  Barbara  ChaoDet,  20  to  40  fathoms. 

LBProOPLEURUS  BBLKNAFI  Ddl.  187*. 

Proc.  U.  S.  Nat.  Mua.,  vol.  J.  p.  l.-— Pilsbrt,  Man.,  p.  7.  pi.  1,  flgs.  18-22. 
Off  Aleutian  IstntidR,  1,000  fathoms;  off  Luzon,  Philippine  Islands,  1,050 
fathoms. 

LEProOPLEUBirS  LTCUBGUS  Dmil,  Ifll. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  p.  600, 
Catallna  Island,  California. 

LEPIDOPLEDRtlS  OLDROYDI   (BartHh)  DaU,  Itl*. 

Proc.  U.  S.  Nat.  Mus.,  voL  65,  p.  500, 
Monterey  to  Catallna  Island,  California, 

LEPIDOPLEUBUS  LUBIDUS  D«ll,  UU. 

Proc.  U.  S.  Nat.  Mus.,  voL  24.  No.  1264,  p.  566. 
Paget  Sonnd,  48  fathoms ;  Panamn,  1^0  fathoms. 

LEPIDOPLEUItDa  ALABCENSIS  lUtlt,  Iflt. 

Zoologlca,  vol.  22,  Heft  50,  p.  13,  pi.  1,  figs.  51-BO. 
"Alaska"  (Thiele). 

LBPIDOPLE1IRUS  MEBOGONUS  DaU,  Itll. 

Proc.  U.  S.  Nat  Mus.,  vol.  24,  p.  555. 

Bering  Sea,  688  fathoms ;  Queen  Charlotte  Islands,  British  Coltimbia,  In 
1,588  fathoms. 

Section  ZIPHIOZOKA  Berrr,  1919. 

LEPIDOPLEUBUS  NBXDS  CanMntor.  U«4. 

Suppl.  Rep.  Brit.  Assoc,  p.  650. — Pilsbby,  Man.,  p.  11. 
Catalina  Island,  California,  to  the  Gulf  of  California. 

LBPtDOFLBURUS  HEATHI  Bmr,  1>U. 

LorqulDla.  Jan.,  1919,  p.  5;  Proc  Cal.  Acad.  Sci.,  eer.  4,  vol,  9,  p.  6,  pi.  1, 

fi|!8.1,  2;pl.  2. 
Oft  Monterey,  California,  In  IS  fathoms  (S.  S.  Berry). 

Genus  OLDROYDIA  Dall.  1894. 


Monterey,  California,  to  San  Martin  Island,  Lower  California. 
Genns  HANLEYA  Gray,  1857. 

HANLETA  HANLETI  Bcu,  IHt. 

Thobpk,  Brit.  Marine  Conch.,  p.  203,  fig.  57,— Pilsbby,  Man.,  p.  17,  pi.  3. 

figs.  71-79. 
Plover  Bay,  Bering  Strait,  to  Monterey,  California.    Also  Atlantic. 
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HANLETA  HANLBTI  SPICATA  Bmr,  1(1*. 

Proc.  Cal.  Acad.  Scl.,  ser.  4,  vol.  9,  No.  1,  p.  8,  flga.  5,  6. 
Monterey,  California. 

Superfamily  MESOPLACOPHORA. 

Family  LEPIDOCHITONIDAE. 
GcnuB  LEPIDOCHITONA  Gnj,  1821. 

BeottoB  lOinOELLA  Carpenter,  187S. 

LEPIDOCBITONA  HARHOBEA  Fabrldw,  IIRI. 

Fauna  QrSnl.,  p,  420.— Pilbbby,  Man.,  pi.  10,  Sgs.  8-15. 
Clrcumboreal.    Arctic  and  Bering  Sens;  Aleutiaa  Islands  south  to  Forrester 
Island,  Alaska.    Also  Japan. 

LEPIDOCHITONA  8UBHABM0REA  HIddmidorll.  IMt. 

Bull.  Acad.  Scl.  St.  Petersburg,  tol.  6,  No.  8,  p.  120;  Slblrisclie  Relse,  p.  178, 

pi.  14,  flgs.  7,  10;  pi.  15,  flgs.  7,  8. 
Aleutian  IsiantlB  to  Puget  Sound.    Also  the  Okhotsk  Sea  and  Japan. 

LEPIDOCHITONA  8ITKBN8IS  HiUakdcHT,  lUC 

Bull.  Acad.  Scl.  St.  Petersburg,  vol,  6,  p.  121 ;  MaL  Rosslca,  pi.  13,  .figs.  1,  2. 
Sitka,  Alaska. 

LEPnWCBITONA  LINEATA  VMd,  l«II. 

General  Conch.,  p.  IS,  pi.  2,  Qgs.  4,  5. 

On  the  west,  the  Okhotsk  Sea  and  northern  Japan.  On  the  east,  from  the 
Aleutian  Islands  to  San  Diego,  California. 

LEPIDOCHITONA  RUBKB  LlniuMU,  ITIT. 

Syst.  Nat.,  ed.  12,  p.  1107.— Pimbbt,  Man.,  vol.  14,  pi.  7,  flgs.  90-56;  vol.  15. 

pi.  15,  fig.  25. 
Clrcumboreal.    Arctic  Ocean  to  Monterey,  California. 

LEPIDOCBITONA  SACCHARINA  DaU.  ISTB. 

Proc.  U.  S,  Nat.  Mus.,  vol.  1,  p.  2. — Pusbby,  Man.,  vol.  14,  p.  44;  voL  15. 
p.  66,  pi.  15.  flgs.  22-24. 

Prlbilof,  Bering,  and  Aleutian  Islands,  in  shallow  water.  San  Diego,  Cali- 
fornia, m  101  fathoms. 

,    Section  I,E7ID0CHITOnA  a.  a. 

LEPIDOCHITONA  DBNTIENS  Gonld.  It4(. 

Proc.  Boston  Soc.  Nat  Hist.,  vol.  2,  p.  145 ;  Rep.  U.  S.  Espl.  Bsp.  Moll.,  flg. 

433.— PiLSBBT,  Man.,  vol.  15,  pi.  IS,  Sg.  26. 
Pufcet  Sound  to  Magdalena  Bay,  and  Socorro  Island. 

LEPIDOCBITONA  ALBA  Uniuwai,  ITIT. 

Syst.  Nat.,  ed.  12,  p.  1107.— Pilshby.  Man.,  vol.  14,  p.  70,  iii.  7,  flgs.  &5-38. 
Clrcumboreal.    Arctic  Ocean  to  San  Dl^o,  California. 

LEPIDOCHITONA  SHARPEI  Plbbrr.  1811. 

Nautilus,  vol.  10,  No.  5,  p.  50. 
Unalaska,  Aleutian  Islands. 
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SeoUon  BASniOCHITOn  BflrT7,  1918. 

LBPIDOCHITOKA  FLBCTEN8  CbtpoUt,  1§«4. 

Suppl.  Bep.  Brit  Assoc.,  p.  649;  Proc.  Acad.  Nat.   Scl.  Phlta.,  1865,  p. 

90.— PiLBBBT.  Man.,  toI.  15,  pL  15,  figs.  34-37. 
Vancouver  Island  to  San  Diego,  California. 

LBPtDOCBITONA  FLBCTBN8  HBATHII  Btnr.  »1L 

Proc.  Acad.  Nat.  Sci.  PhUa.,  p.  487,  pL  40.  text  figa.  1-7. 
Mooter^  to  San  Pedro,  California. 

Seetton  CTAITOFLAX  PHibir,  1889. 

LEPtDOCHITONA  HABTWEOn  Cbtp«Mv,  IStC 

Proc.  Zool.  Soc.,  p.  231.— Pn-BBET,  Man,,  vol.  14,  p.  45.  pi.  14,  flga,  81-86, 
Forrester  Island,  Alaska,  to  the  Qulf  of  California. 

LBPIDOCHITONA  HABTWBGD  NVTTALU  Carpntar,  IISC. 

Proc.  Zool.  Soc,  p.  231. — Piuibbt,  Man.,  vol.  14,  p.  46. 
Straits  of  Fuca  to  Turtle  Bay,  Lower  Oallfomla. 

LEPmOCHITONA  RATMONDI  HlfbtT,  IIN. 

Nautilus,  vol.  8,  No.  4,  p.  46. 

Seward,  Alaska,  to  San  Pedro,  California. 

LBPIDOCBTTONA  FACKENTHALLAE  Bmnr.  m*- 

Lorqulnia,  Jan.  1919,  p.  6. 

Pacific  Grove,  Monterey  Bay.     (S.  S.  Berry.) 

LBPIDOCHITONA  LOWBI  mikrr,  lllB. 

Nautilus,  vol.  31,  No.  4,  p.  .127. 
Sun  Pedro,  California. 

Subgenus, Sponoioradsia  Pllsbry,  1803. 

— Pn.8BBY,  Man.,  vol.  15,  p.  85,  pi.  15, 
flgs.  30-83. 
Aleutian  Islands. 

GenuB  SCHIZOPLAX  Dall.  1878. 

flCHIZOPLAX  BRANDTtt  HUd*nd*Hr,  IMf . 

Bull.  Acad.  Scl.  St.  Petersburg,  vol.  6,  p.  117.— Pilsbby,  Man.,  vol  14,  pt, 

11,  flgs.  82-37. 
Sbantar  Bay,  Okbotak  Sea;  Bering,  PribUof,  and  Aleutian  Island  and 

south  to  Cape  Fox,  Alaska.  * 

SCHIZOPLAX  KULTICOLOB  D«U,  l*t«. 

Nautilus,  vol.  34,  No.  1,  July,  1920,  p.  22. 
Bering  Sen. 

Genua  NUTTALLINA  Carpenter,  1873. 

NUTTALLINA  CALtFORNlCA  Bmt*.  It4t.  / 

RzxvE,  Conch.  Icon.,  Chiton,  pi.  16,  flg.  S9. — Pilsbrt,  Man.,  vol.  14,  pi.  54, 

Dgs.  23,  24 ;  pi.  66,  flgs.  12-ia 
Straits  of  Fuca  to  San  Diego,  California. 

187980— 20— Bull.  112 18 
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NUTTALLnrA  FLUXA  CupnUr,  IIU. 

Snppl.  Bep.  Brit  Amsoc^  p.  049.— Pilsbbt,  Man.,  toL  14,  pi.  64,  flga.  21,  22 ; 

pL  66,  flgB.  19,  20. 
Point  Conception,  California,  to  QoU  of  CalUomla. 

NUTTALLINA  THOKA8I  POakir.  IMS. 

Proc.  Acad.  Mat  ScL  Phlla.,  p.  289. 
Monteref,  California. 


Family  ISCHNOCHTTONIDAE. 
Genua  ISCHNOCHITON  Gray,  1847. 
Subgenus  Stenopiax,  Carpenter,  1878. 

8TBN0PLAZ  FALLAX  CaiVMUr,  IML 

Fn^BKT,  Man.,  vol.  14,  p.  S9,  pi.  16,  Ago.  17-18. 
Vancouver  Island  to  Todos  Santos  Bay,  Lower  California. 

gTBNOPLAX  BIAHCUATA  DalL  IfN. 

Proc.  Biol.  Soc.  Wash.,  vol.  16,  p.  176. 
Santa  Barbara  to  San  Diego,  California. 

Section  8TZH0SASSIA  Carpenter,  1871. 

8TBN0PLAX  ACKIOR  CupMltar,  18U. 

PiLfiBBT,  Man.,  vol.  14,  p.  61,  pL  14,  figs.  86-89. 

San  Miguel  Island,  California,  to  Gulf  of  California. 

8TEN0PLAX  HAGDALENBNBIfi  HbiA,  IMI. 

Zool.  Bulphur'a  Voy.  Moll.,  p.  64,  pi.  19,  flg.  1. 

Coos  Bay,  Oregon,  to  Magdalena  Bay,  Lower  California. 

STENOFLAX  CONSPICUA  CarpcnUr.   IMI. 

PiLSHBT,  Man.,  vol.  14,  p.  63,  jA  19,  flgs.  91-96. 
Monterey,  California,  to  Gulf  of  California. 

STBNOPLAX  BARC08A  Dall,  1*11. 

Proc.  U.  S.  Nat.  Mus..  vol  24,  No.  1264,  p.  558. 
San  Pedro,  California,  to  Gulf  of  CaUfornla. 

Subgenus  IscBNOcanon  s.  c. 

I8CHNOCHITON  HABHORATUS  Ddl.  »!•. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  No.  2283,  p.  503. 
Pac'lBc  Grove,  Monterey  Bay,  CalUomla. 

I8CHNOCHITON  BBTANTl  DaU.  Itlf. 

Proc  U.  S.  Nat  Mus.,  vol.  55,  No.  2288,  p.  508. 
"California"   (Bryant). 

IBCBNOCHITON  BSDKNEU8  DaU,  Ml*. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  No.  2288,  p.  B04. 
San  Diego,  California. 

ISCHNOCHITON  LISTRUH  DaU.  »U. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  No.  2283,  p.  504. 
San  Diego.  CaUfornla. 
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NOBTHWBST  COAST  UABIKE  STTWLT.RRARrWQ  M0IJ.1T8KS.      191 
T8CHNOCHTTON  BTTTEBI  D^  ItU. 

Froc-  n.  S.  Nat  Mns.,  vol.  SS,  No.  2288,  p.  606. 
Jnnean  Cbannel,  Alwfltn       ' 

ISCHNOCHITON  aETIF0B08IIS  Caivattur.  ISM. 

SuppL  Rep.  Brit  Assoc,  p.  649. — Pii,sbbt,  Uaiu,  toI  IS,  p.  77 ;  pL  16,  figs. 

47,  50-53. 
Victoria,  Britlab  Coluiabia,  to  San  Pedro,  CaUfomla. 

ISCHNOCHITON  BHTIPOBOSDB  PDNCTATUS  WUIuto.  IS8(. 

Trans.  Roy.  Soc.  Canada,  toI.  4,  pt.  4,  p.  125,  flss. . 
Doncan  Bay,  Britlsb  Columbia. 

I8CHNOCHIX0N  VENEZnjS  Ddl,  IIU. 

Proc.  U.  S.  Nat.  Mua,  toI.  55.  No.  2283,  p.  509. 
Venice,  Los  Angeles  County,  California. 

tSCRNOCHITON  8CBOBICULATU8  MUdtodorit.  1M1. 

Blal.  Rosslca,  vol.  1  p.  127,  pi.  14,  figs.  4-7. — Pn,fiBBT,  Man.,  vol.  14,  p.  76. 

pi.  8,  figs.  66-68. 
£odega  Bay,  California. 

ISCHNOCHITON  UVIDU8  HlUewlBrfl,  lUT. 

&Ial.  Rosslca,  vol.  1,  p.  124,  pi.  13,  figs.  3,  4.— Pn,SBBT,  Maa,  v<A.  14,  p.  76. 

pi.  6.  figs.  22-24. 
Sltba,  Alaska. 


EBCHNOCmrON  INTEBSTINCrUS  GooU.  IM*. 

Proc.  Boston  Soc.  Nat,  Hist.,  vol.  2,  p.  140 ;  Ren.  U.  S.  Bipl,  Kip.,  Moll., 

p.  816,  pi.  23,  flg.  423. 
Aleutian  Islands,  to  Sltfea  and  Catallna  lAand,  California. 

ISCHNOCHITON  KADIANS  CarpMilur.  18M. 

PiMBHT,  Man.,  vol.  14,  p.  121 ;  vol.  15.  p.  75.  pi.  16,  flgs.  48.  40. 
Prince  of  Wales  Island,  Alaska,  to  San  Pedro,  California. 

ISCBNOCHTTON  SCABBIC08TATU8  Cupntn,  IIM. 

Suppl.  Bep.  Brit.  Assoc.,  p.  640. — Pilsbbt,  Man.,  vol.  14,  p.  121;  vol.  16, 
p.  76,  pi.  16,  figs.  65,  56. 

San  Pedro  and  Catallna  Island,  California,  to  Cerros  Island.  Lower  Cali- 
fornia. 

ISCHNOCHITON  ADBBOTINCTUS  Caip«DtM',  UM. 

Pilsbbt,  Man.,  vol.  14,  p.  123. 

Catallna  Island,  80  fathoms,  to  Cerros  Islsnd.  Lower  California. 

ISCHNOCHITON  VEREDENTIENS  CarjwDtor,  MM. 

S-apif.  Hep.  Brit.  Assoc,  p.  649.— Pilsbby,  Man.,  vol.  14,  p.  122. 
Point  New  Year  to  Catallna  Island,  California. 

ISCHNOCHITON  NBWCOHBI  Caipcnlcr.  18*1. 

PnaBBT,  Man.,  vol.  14.  p.  120. 
Catallna  Island.  California. 
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IBCBNOCHITON  SEBBATUS  CarpMilsr,  Utl. 

Ann.  Mag.  Nat  HIbL,  aer.  3,  toL  18,  p.  81S.— Filsbbt,  Mao.,  vol.  14,  p.  122; 

vol.  16,  p.  78,  pi.  16,  BgB.  42-*a 
San  Diego,  California,  to  Gulf  of  California. 

I8CHNOCHITON  COBBUGATDB  CupnUr,  IStl. 

PiLSBBT,  Man.,  vol.  14,  p.  123. 

Catallna  Island,  California,  to  Todos  Saatos  Bay,  Lower  California. 

ISCHNOCHITON  BEBBTI  DM,  1*U. 

Proc.  U.  S.  Nat.  Mus.,  vol.  54,  No.  2283,  p.  BOT. 
Monterey  to  San  Pedro,  California. 

SeoUon  I.EPIDOZOHA  HUbry,  1882. 

ISCHNOCHITON  WtLLBTTI  B«nr.  ItlT. 

Proc.  Cal.  Acad.  Scl.,  ser.  4,  vol.  T,  p.  236,  fitnt.  1.  2. 
Porrester  Island,  Alaska. 

ISCHNOCHITON  HEBTENSn  MUdoulaTS,  1M«. 

Bull.  Acad.  Scl.  St.  Petersburg,  vol.  6,  p.  118. — Pilsbby,  Man.,  vol.  14,  p. 

125,  pi.  26.  flga.  20-26. 
Sitka,  Alaska,  to  San  Pedro,  California.     (Lower  California?) 

ISCHNOCHITON  COOPBBI  CupoitaT,  IStt. 

PiLSBBT,  Mao.,  vol.  14,  p.  127,  pi.  26,  fles.  27-30. 
Mendocino  County,  California,  to  Catallna  Island. 

ISCHNOCHITON  COOPBRI  ACUTIOB  (CarMnUr  HS.)  DmII.  1111. 

Proc.  U.  S.  Nat.  Mus..  vol.  56,  No.  22SS,  p.  608. 

San  Diego,  California,  to  Los  Animas  Bay,  Lower  Callfomta. 

ISCHNOCHITON  CLATHRATUS  Smti,  1841. 

Conch.  Icon.,  Chiton,  pi.  18,  Og.  113.— Pilsbby,  Man.,  vol.  14,  p.  128,  pi.  26, 

flgs.  81-84. 
Baullnafi  Bay,  California,  to  Qulf  of  California. 

ISCHNOCHITON  DBCIPIENS  CmrpmUi,  ISU. 

PiLHBBT,  Man.,  vol.  14,  p.  123. 

Catallna  Island  to  Monterey,  California. 

ISCHNOCHITON  SINUDENTATUS  Cupentar,   Wl. 

PiLBBBY,  Man,,  vol.  14,  p.  128. 
Monterey,  California. 

ISCHNOCHITON  ASTHENEB  Btnr.  1*1*. 

Proc.  Cal.  Acail.  Sci.,  ser.  4,  vol.  9,  No.  1,  pi.  8;  Lorquinia,  Jan.  101ft,  p.  7. 
White's  Point,  Snn  Pedro,  California  (S,  S.  Berry). 

ISCHNOCHITON  STBARNSII  Dall,  IWt. 

Proc.  U.  S.  Nat  Mus.,  vol.  24,  No.  1264,  p.  557.  , 

Off  the  Parallones  Islands,  California,  In  891  fathoms. 

ISCHNOCHITON  GOLISCHI  B*tTy,  Itll. 

Lorqalnta,  Jan.,  1910,  p.  7. 

Off  Santa  Montou,  California,  In  100  fathoms  (S.  S.  Berry). 
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BeetloiL  EEOKBOCSITOH  BeTZ7,  IBIft. 
I8CHNOCHITON  RBOULAXIfi  CaiVMtor.  I8U. 

Proc.  ZooL  Soc,  p.  232.— PiUBBr,  Man.,  vol.  14,  p.  142,  pi.  18,  figs.  41-46. 
Hendodno  Count}',  California,  to  Monterey. 

Seotlon  IKZFOPLAZ  Berrr,  1919. 

ISCBNOCHITON  TRDIDUB  CupoitaT,  1W4. 

SuppL  Rep.  Brit,  Abboc.  p.  649.— Pilbbrt,  Man.,  vol.  14,  p.  141,  pL  18,  fig.  40; 
SbtunaKla  Islands,  Alaska,  to  Paget  Sound. 

Genua  CHAETOPLEURA  Shnttleworth,  18S3. 

CHABTOPLBUKA  GKHHEA  Canwntgr,  1B». 

PiLSBBT,  Man.,  vol.  14,  p.  81,  pi.  18,  flgs.  60-74. 

Monterey,  Oalifomla,  to  Magdalena  Bay,  Lower  Oallfomla. 

CHABTOPLKUKA  BBANU  CiriMBtar.  tSST. 

Mazatlan  Cat,  p.  197. — Pilsbbt,  Man.,  vol.  14,  p.  82. 
Unalaaka,  Alaska,  to  Mazatlan,  Mexico. 

CBABTOPLniKA  PABALLEI^  CanxnUT,  IIU. 

Ann.  Mag.  Nat  Hlet.,  ser.  3,  vol.  13,  p.  314.— Pilbbbt,  Man.,  vol.  14,  p.  ^. 

pi.  12,  fig.  GO. 
San  Diego,  California,  to  Cape  San  Lncas,  and  West  Colombia. 

CHABTOPLEDKA  FBABINATA  Cupuiui.  ISM. 

Ann.  Mas.  Nat.  Hist.,  ser.  8,  vol.  13,  p.  814.— Pilsbby,  Man.,  vol.  14,  p.  84, 
San  Diego,  California,  to  Cape  San  Lncaa 

CBABTOPLEUBA  LACTICA  DalU  If  II. 

Proc  U.  S.  Nat  Mus..  vol.  55,  No.  2283,  p.  609. 
Catallna  Hartmr,  California. 

Beetloii  DEHBSOCHITOH  Barry,  IBll. 

t  CHABTOFLBUKA  THAHNOFOEA  Bcrrr.  llll. 

Proc.  Acad.  Nat.  Sci.  Pblla.,  p.  487,  text  figs.  1-7,  pi.  40. 
ReHurrectlon  Bay,  Alaska,  to  San  Martin  Island,  Lower  Galtfomla. 

I  CHAETOPLEURA  GOTHICA  Calpntai,  1814. 

Suppl.  Rep.  Brlt^sBoc.,  p.  049. — Pilsbbt,  Man.,  vol.  14,  p.  74 ;  vol.  15,  p.  65, 

pi.  15,  figs.  28,  29. 
Monterey  to  Catalina  Island,  California. 

Genus  PALLOCHITON  Dall,  1878. 

FALLOCHITON  LANUGINOSUS  (CarpMUt,  HS.)  Dill,  ISIl. 

Proc.  D.  S.  Nat.  Mus.,  vol.  1,  p.  297,  pi.  3,  flg.  21 ;  vol.  4,  1882,  p.  287.— 

Pilsbby,  Man.,  vol.  14,  p.  257,  pi.  56,  fles.  1-11. 
'San  Diego,  California,  to  San  Iiniacio  Lagoon,  I.ower  California. 

Genas  CALLISTOCUITON  Carpenter,  1882. 

CAI.UBTOCHITON  PAUfDLATUS  Cuprnttr,  »». 

Pilsbby,  Man.,  vol.  14,  p.  262,  pi.  S8,  figs.  12-16. 

Monterey,  Calltomla,  to  San  Marco  Island,  Lower  California. 
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CALLISTOCBITON  PALHCLATU8  HOUBIUS  FlUcr,  INI. 

Man..  TOl.  14,  p.  263.  pi.  58,  figs.  7-11. 
San  Diego,  Galifomla. 

CALLISTOCHITON  CBASSICOSTATUS  ntikrr.  IMl. 

Man.,  vol.  14,  p.  26^,  pi.  58,  figs.  1-6. 

Porrester  Island,  Alaska,  to  San  Diego,  C&Ufomla. 

CALLISTOCHITON  DECOHATUS  Cupntor,  1811. 

PiLfiBBY.  Man.,  vol.  14.  p.  269.  pL  58.  Ogs.  17-20. 

Santa  Barbara,  Oallfornia,  to  San  Tomas  River,  Lower  Galifomla. 

CALLIBTOCHITON  DBCOBATCB  INPOBTDNATDS  Plbbrr.  IIM. 

PiLBBBT,  Man.,  vol.  14,  p.  268.  pi.  59,  flga  S7-42. 
Monterey.  California,  to  Ecnedor, 

CALLiaTOCHTTON  DBCOBATUS  PDMCTOCOSTATUS  Pilibir,  UH. 

Nantllus.  vol.  10,  No.  5,  p.  50. 

San  Pedro,  California,  to  San  Tomas  River.  Lower  California. 

CALLISTOCHTTOM  ACINATUS  IMl,  UU. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  p.  510.    " 
San  Pedro,  California. 

CALLiaTOCHITON  CBLETUS  Dan,  Itlf. 

Proc.  U.  8.  Nat.  Mus.,  vol.  55,  p.  510. 
San  Pedro,  Caiifomla. 

CALLISTOCHITON  ABPTMOTU8  DalL  1>U. 

Proc.  U.  S.  Nat.  Mub..  vol.  55,  p.  511. 
Paget  Sound. 

CALLISTOCHITON  DIEGOEN8IS  ThMh  Ul*. 

Zoologlea,  vol.  22.  Heft.  56,  pt.  2,  p.  86,  pi.  0,  figs.  4-10. 
San  Diego,  Califomta. 

CALLISTOCHITON  CVANOSUS  Dall,  lllf. 

Proc  U.  S.  Nat.  Mub.,  vol.  55,  p.  511. 
San  Pedro,  California. 

CALUSTOCHITON  CHTHOKIUS  Dall.  UI>. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  p.  511. 
San  Pedro,  California. 

CALLISTOCHrrON  FISHEBI  Dan.  lilt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  p.  512. 
Tanaga  Island,  Aleutians. 


Family  CHTTONIDAE. 
Gaai3  CHITON  Unnaeus,  1758. 

CHITON  ALBOLINEATUS  Somibr.  lUS. 

ZooL  Joum.,  vol.  4,  p.  868 ;  Zool.  Beecliey's  Voy.,  p.  14&.  pi.  40,  fig.  4. 
Todos  SantoB  Bay  to  Guatemala. 
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Genus  TONiaA  Gray,  1847. 

TONICIA  PUSTOUFBRA  D^  1*I>. 

Proc  D,  S.  Nat  Mus.,  vol.  55,  p.  516. 
San  Pedro,  Gallfornta. 


Family  MOPALIIDAE. 
Genu  MOPALIA  Gray,  1847. 

MOPAUA  aUATA  BowoW.  IHI. 

Ann.  Mag.  Nat  Hist.,  p.  289;  Conch.  lUnstr.,  flg.  7B. 
Vancouver  Island,  Brltiali  Columbia,  to  Lower  Oalllomla. 

■lOPAUA  aUATA  WOSNBSSBNSKIl  MUdMidotS.  lUT. 

BulL  Acad.  Sd.,  St  Petersburg,  voL  4,  p.  119.— Pilsbbt,  Man..  voL  14, 

pi.  64,  figs.  69-73. 
Unalaska,  Alaska,  to  Santa  Rosa  Island,  Oalltomla. 

MOPAUA  aUATA  SLBVATA  TOihtr.  I»L 

Man.,  vol.  14,  p.  300,  pi.  64,  figs.  82,  88. 
Forrester  Island,  Alaska,  to  Puget  Sound. 

MOPALIA  HUfiCOSA  GmU,  IMI. 

Proc.  Boston  Soc.  Nat.  Hist,  vol  2,  p.  146;  Bep.  U.  S.  EzpL  Exp.,  Moll., 

p.  313,  Og.  436. 
Shumagin   Islands,   Alaska,  to  Bosorlo,   Lower  California. 

MOPALIA  HOSCOSA  HINDSn  Bmto.  1*47. 

Concb.  Icon.,  Chiton,  pt.  12,  fig.  67  o-b.— Pilbbby,  Man.,  vol.  14,  pi.  62, 
flgs.  99,  100. 
Sitka,  Alaska,  to  Gulf  of  CaUfomln. 

MOPAUA  HUSC08A  POBIFESA  POArr.  18W. 

Man.,  VOL  14,  p.  297,  pL  02,  figs.  93,  94. 
Bautlnas  Bay,  California. 

MOPAUA  HU8C0BA  I.AEVIOB  FlIaluT.  tlU. 

Nautilus,  vol.  21,  No.  4,  p.  126. 
Olympla,  Washington. 

MOPAUA  MOSCOSA  ACDTA  CupnUr,  lUf. 

Proc.  Zool.  Soc.,  p.  232.— PiLSDBT,  Man.,  vol.  14,  p.  297,  pi.  64,  figs.  7Ci-81. 
Santa  Barbara  to  San  Diego.  California. 

MOPALIA  MDSCOSA  UGN08A  GmM,  IM*. 

Proc.  Boston  Soc,  Nat  Hist,  vol.  2,  p.  142.— Pilsbbt,  Man.,  vol.  14,  p.  29B, 

pi.  63,  flgs.  58-69. 
Sitka,  Alaska,  to  Magdalena  Bay,  Lower  California. 

MOPAUA  MU8C0SA  KENNBBLTI  Cinwntor.  18M. 

Suppl.  Rep.  Brit.  Assoc.,  p.  648 ;  Proc.  Acad.  Nat  Scl.  Phlla.,  for  1865,  p.  59. 
Shumagin  Islands,  Alaska,  to  Monterey,  California. 

MOPAUA  HUSCOBA  SWAND  CarpanUr,  UU. 

Suppl.  Rep.  Brit.  Assoc.,  p.  64S. 

Sbumagln  Islands,  Alaska,  to  Monterey,  California. 
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MOPAllA  OKKATA  Barrr,  IIM. 

Lorqulnla,  Jan.,  1919,  p.  5. 

Dnnd&H  Bay,  Alaska.     (S.  S.  Berry.) 

HOFAUA  niPOKCATA  Cwpuitar,  1«H. 

Suppl.  Rep.  Brit  Assoc.,  p.  e48.~PiLBBBT,  Man.,  voL  14,  p.  301,  pi.  02,  fls.  9S. 
Forrester  Island,  Alaska,  to  Son  Pedro,  California. 

MOPALIA  IHFOBCATA  UONOTIJ8  PDibiT,  Ifl*. 

Nantilua,  vol.  31,  No.  4,  p.  126. 

San  Pedro  and  White's  Point,  CalKomte. 

HOPALIA  BORBTTA  B«nr.  IIU. 

Proc,  Cal.  Acad.  Scl.,  s*t.  4,  vol.  8,  No.  1,  p.  13,  pis,  0,  7. 
Forrester  Island,  Alaska,  In  20  fathoms. 

UOPAUA  SINVATA  CupwiMt.  1t«4. 

Snppl.  Kept  Brit,  Assoc.,  p.  64^— Pilsbby,  Man.,  vol.  14,  p,  SOa,  pi.  02,  R«>i. 

95-97. 
Forrester  Island  to  San  Prandsco,  California. 

HOFAUA  PHOBHINX  BMn.  »1>. 

Proc.  Cal.  Acad.  Scl.,  ser.  4,  vol.  »,  No.  1,  p.  10,  pis.  »,  4,  5. 
Off  Point  Plnos,  California.     (S.  S.  Berry.) 

HOPAUA  LOWEI  POiktr,  Ills. 

Nautilus,  vol.  81,  No.  4,  p.  123. 
San  Pedro,  California. 

HOPALIA  HEATHI  PUihr.  IStg. 

Proc.  Acad.  Nat  Scl.  Pbila.,  p.  288. 
Monter^.  California. 

HOPALIA  CHLOBIS  Dmll,  Ifl*. 

Proc.  U.  S.  Nnt.  Mus..  vol.  55.  p.  513. 
San  Diego,  California. 

HOPALU  CBACEI  B«Tr7.  1«». 

Lorqulnla,  Jan.,  1919,  p.  6. 

La  JoUa,  Gallfonita.     (S.  S.  Berry.) 

HOPALIA  GONIURA  Dair,  1H>. 

Proc.  D.  S.  Nat  Mus,,  vol.  55,  p.  513. 

Granite  Cove,  Port  Althorp,  Alaska,  to  Fuget  Sound. 

HOPALIA  CELETOIDBB  Dall.  lilt. 

Proc.  U.  S.  Nat.  Mus.,  vol.  55,  p.  514. 
Forrester  Island,  Alaska. 

Genua  PLACIPUOSELLA  Carpenter.  1878. 

PLAaPHOBBLLA  BORBAUS  Pllabrr.  ISM. 

Man.,  vol.  14,  p.  309,  pi.  6«,  figs.  14-17. 

Bering  Sea  and  Island,  283  fatlioma :  also  Kuril  Islands. 

PLACIPHORELLA  VELATA  Carpentor,  ItTS. 

Proc.  U.  S.  Nat.  Mus.,  vol.  1.  pp.  298,  303,  807;  pi.  2,  fig.  36.— Pilbubv,  Man.. 

vol.  14,  p.  306,  pi.  66,  flga  6-12. 
Trinidad,  California,  to  Todos  Santos  Bay,  Lower  California. 
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FI^CIFHORBLLA  BVFA  Btnr.   IBIT. 

Proc.  Cal.  Acad.  Scl.,  ser.  4,  vol.  7,  p.  241,  text  figs.  3,  4. 
Forrester  Island,  Alaska. 

PLACIPHORELLA  STIHPBONl  GmM.  1S». 

Proc.  Boston  Soc.  Nat.  Hist.,  vol,  7,  p.  165.— Pilsbbt,  Man.,  vol.  14,  pi.  62, 

flgs.  S4-87. 
Od  the  west  from  Bering  Island  to  Hakodate,  Japan.    On  tbe  east  and  south 

to  Cerros  Island,  Lower  California. 

PLACIPHOSBLLA  PACmCA  B*nT.  Ul*. 

Lorqnlnla,  Jan.,  1919,  p.  6. 

Kanaa&a  Bar.  Alaska,  96  to  98  fathoms.     (S.  8.  Berry.) 


Family  ACANTHOCHITONIDAE. 
Genoa  ACANTHOCHITONA  Gray,  1821. 

ACANTHOCHITONA  ATICULA  CitVMtar.  lUt. 

Proc.  Cal,  Acad.  Scl.,  vol.  8,  p.  211.— Pilsbby,  Man.,  vol.  15,  p.  24. 
Catallna  Island,  Califomta,  to  Gulf  of  Oallfomla. 

ACANTHOCHITONA  DIBGOSnBIB  Plbbrr.  IBM. 

Man.,  vol.  16,  p.  25.  pi.  12,  flgs.  G2-«4. 

Catatlna  Island  and  Newport  to  San  Vlego,  California. 

Genoa  KATHERINA  Gray,  1847. 

KATHBSnfA  TUNICATA  ff o«<.  18IE. 

General  Concb,  p.  11,  pi.  2,  Ug.  1. — Pilsbbt,  Man.,  vol.  15,  p.  41,  pi.  1, 

flga.  1-11^ 
Western  and  soutbem  Bering  Sea,  to  Cooks  Inlet,  Alaska,  and  soutb  to 

Catallna  Island,  California. 


Family  CRYPTOCHITONIDAE. 
Genua  CRYPTOCHITON  Gray,  1847. 

CBTPTOCHITON  8TBLLBRI  WMmmtarll,  1>4I. 

Bull.  Acad.  Sd.  SL  Petersburg,  vol.  6,  p.  116;  Mul.  Rosaica,  vol.  1,  p.  93, 

pi.  1-9. 
On  tbe  west:  Bering  Island,  Kamchatka,  the  Kuril  Islands,  and  Okhotsk 

Sea,  and  south  to  Hakodate.  Japan.    On  the  east,  the  Aleutian  Islands, 

Cooks  Inlet  and  southward  to  San  Miguel  and  San  Ntcoias  Islands, 

California. 

Genoa  CHLAMYDOCHITON  Dall,  1878. 

<»IjUCTI>OCHITON  AHICULATUB  PallM,  nst. 

Nova  Acta  Acad.  Petrop.,  vol,  2,  p,  235,  pi.  7,  %a  26-80. 
Kuril  Islands  and  Northern  Japan  on  the  west,  and  to  the  Farallonea 
Islands,  California  (Newcomb),  on  the  east. 
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GenoB  STMHETROGEPHYRUS  (Hiddendorff,  1848)  Chenn.  1S69. 


8YMMBTROCBPHTBUS  PALLASn  1 

BnlL  Acad.  Sd.,  St  Petersburg,  vol.  6,  p.  117;  Slblrlache  I 

13,  Qgs.  1-9. 
Arctic  Ocean,  Bering  and  Okhotsk  Seas,  and  eastward  tc 

Islands,  Alaska. 


ZooL  Jonra.,  toL  4,  p.  368;  Concb.  Illostr.  Chiton,  fig.  128. 
Arctic  Ocean  and  Bering  Sea  south  to  Bering,  Pclbllof,  and  Bagmeister 
Islands.    On  the  Atlantic  south  to  Cape  Cod. 

Order  APLACOPHORA. 

Family  CHAETODERMATIDAE. 
Genua  CHAETODESMA  LoT^n. 

CHABTODBBHA  ATTBNUATVH  HwO.  Itll. 

Mem.  Mus.  Comp.  Zool.,  vol.  45,  No.  1,  p.  55,  pi.  4,  flgs.  3, 10,  pi.  26;  etc. 
Off  Prince  of  Wales  Island,  Alaska,  50  to  200  fathoms. 

CHABrroDBBHA  MONTBBBTBNBB  Hwlfe,  UlL 

Mem.  Mus.  Comp.  Zoo).,  toL  46,  No.  1,  p.  61,  pi  4,  flgs.  4,  8,  14,  17 ;  pi. 

27;  etc 
Montere;  Bar,  S9  to  856  fathoms. 

CHABTODBBHA  ABGKNTKUH  HMtk,  Ull. 

Mem.  Mus.  Comp.  ZooL,  vol.  45,  No.  1,  p.  %,  pi.  4,  -fig.  7 ;  etc. 
Near  Naba  Bay,  Alaska,  In  82  to  113  fathoms. 

CHAETODEBKA  BBUDITUH  RMlh,  ItlL 

Mem.  Mus.  Comp.  Zool.,  vol  45,  No.  1.  p.  69,  pL  4,  Ogs.  9, 11 ;  etc. 
Lynn  Canal  and  Chatham  Strait,  Alaska,  in  2S2  to  313  fathoms. 

CHABTODBBHA  CAUFOBNICUH  HmO,  Ull. 

Mem.  Mus.  Comp.  ZooL,  vol.  45,  No.  1,  p.  64,  pL  4,  flg.  6 ;  etc 
Oft  North  Coronado  Island,  California,  In  618  to  667  fathoms. 

CHABTODBBHA  ROBUBTmi  HMth,  1111. 

Mem.  Mus.  Comp.  Zool.,  vol.  45,  No.  1,  p.  68,  pL  4,  fig.  5 ;  etc 
South  of  Alaska  Peninsula,  In  483  fathoms. 

CHABTODBBHA  8CABRUH  Butk.  IIIL 

Mem.  Mus.  Comp.  Zool.,  vol.  45,  No.  1,  p.  63,  pi.  4,  flgs.  2, 16;  etc. 
Monterey  Bay,  In  795  to  871  fathoms. 

CHABTODBBHA  NAmiLCH  HMth.  I»I. 

Mem.  Mus.  Comp.  Zool.,  vol.  45,  No.  1,  p.  66,  pi.  4,  flgs.  1,  12;  etc 
Off  San  Diego,  California,  in  260  to  284  fathoms. 

Genus  LIMIFOSSOR  Heath,  1904. 

LIHIFOBSOB  TALF0IDBU8  Huth.  1H4. 

Zool,  Anz.,  vol.  5,  p.  28;  Mem.  Mus.  Comp.  Zool,  voL  46,  Na  1,  p.  68,  pi.  21. 

flgs.  7-18. 
Lynn  Canal  and  Chatham  Strait.  Alaska,  In  282  to  313  fathoma 
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LnilPOSSOK  PKATULA.  HmO,  1111. 

Mem.  UuB.  Comp.  Zoo).,  vol.  45,  No.  1,  p.  72,  pi.  2,  fig.  6;  etc. 
Off  Point  Loma,  O&lifonila,  In  120  to  284  fathoms. 


Family  LEPIDOMENnDAE. 
Genua  NEMATOMENLA.  Simroth,  1898. 

L  FLATTFODA  HMth.   1111. 

Mem.  Mus.  Comp.  Zool.,  toL  4S,  No.  1,  p.  161,  pi.  1,  Sg.  4,  etc 
Off  Agatto  laland,  Aleadane,  In  482  fetboms. 

Genus  HEATHIA  Thiele,  1913. 

OBATHU  FOB08A  Baalfa.  Ifll. 

Mem.  Hue.  Comp.  Zool.,  ¥0l.  4S,  No.  1,  p.  159,  pi.  S,  fig.  4,  etc. 
on  Sun  Diego,  California,  In  600  to  542  fatboma. 

Genua  DONDERSIA  Hubrechl.  188S. 

DONBEBSIA  CALIPORNICA  Huth.  1«1. 

Mem.  MuB.  Comp.  Zool.,  vol.  46,  No.  1,  p.  166,  pi.  8,  fig.  9 ;  etc. 
Off  San  Diego,  California,  in  21  fathoms. 


Family  NEOMENHDAE. 
Genas  PACHTMENIA  Heath,  1911. 


OS  Sontbem  California,  In  2,196  to  2,228  fathoma. 

Genus  ALEXANDROMENIA  Heath,  1911. 

ALSXANDBOHBNIA  TAUDA  BMlfe,  »I1. 

Mem.  Mus.  Comp.  Zool.,  vol.  4S,  No.  1,  p.  142,  pL  8,  fig.  6,  etc. 
Off  Sonthem  Califonila,  In  603  to  1,360  fatliofaa. 

.Family  PRONEOMENIIDAE. 
Genua  DORTMENIA  Heath,  1911. 

DOBTUBNIA  ACUTA  HcBtfa,  till. 

Mem.  Mus.  Comp.  Zool.,  vol.  46,  No.  1,  p.  96,  pi.  3,  fig.  11,  etc. 
Off  Southern  California,  In  302  to  638  fathonu. 
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SIWONYMIC  NOTES. 

Acanthochltet,  see  AoantkochUona. 
Admete  viridula,  see  A.  ooutltoutii  Jaf. 
Ateitia,  8«e  Pht/tla. 
Alvania  trrtppfatM,  see  aequltiulpta. 
Amioula,  Bee  Bymmetrogepkyrut. 
AmphUaa  comigata,  see  ootumMans. 
Anachit  petraiHs,  see  tublurHta. 
Anocftls  Uncta,  see  itanffilia  UneoUtta. 
Angulut  obtuiui,  see  Oudamto  btittonl. 
ilnomfa  lamps,  eee  J.  peruvfano. 
>lnlfplan«4  tmithi  Arnold,  not  Forbea,  Bee  A.  rotuta. 
AtHminea,  see  Byncera. 
AttuHs  variegata,  see  hypodra. 
Aulacofusui,  eectloD,  type,  Fanu  tpUabwgenata  Beere. 
Avicula,  see  PterUt. 
Beta,  Bee  Lora. 

Beta  tchmtdti,  see  Xoro  harpa. 

Bela  tenuUlrata  Eranse,  not  Dall,  see  Lora  Unorendana. 
Bitlium  barbarenae,  see  B.  atperum. 
BUtium  eauriau,  see  B.  attenuatum. 
BitHum  filoaum,  see  B.  etchrichUi. 
Boreotrophon,  see  Neptunea. 

Boreotrophon  graciHt  Carpenter,  see  N.  muUicoftttta  Eschscholtz. 
Boreotrophon  guttnert  Carpenter,  see  H.  multicoitata  EscbscholtE. 
Boreotrophon  lamellosut  Gray,  see  N.  copula. 
Boreotrophon  tnulticostatits  Arnold,  see  N.  pacipea. 
Boreotrophon  tcalartformU  Carpenter,  see  If.  p<Kifica. 
Boreotrophon  tubserratns  Sowerby,  see  H.  tenuitculpta  Carpenter. 
Bvccinum  tricarinatum,  see  trtplottephanum. 
BuUa  nebtUota  Oould,  see  BvUarla  gouldiana  PUabry. 
CadiUiig  Mmplex,  see  C.  steamsU. 
CertthUipHs  forttor,  see  Bittium  Merfotm. 
Cerithimn  indtum,  see  C.  iculptum. 
Cerottvma,  see  Purpura. 
Chorut  Carpenter,  not  Gray,  see  Forreria. 
ChrvsatUda  pvmila  Carjienter,  see  Betla  callimorpha.       . 
Chrytodomui  fomtcatus  Omelln,  1792,  see  solvtw  Hermann,  1781. 
Chrj/aodomui  heros  Gray,  1850,  see  soliitua  Hermann,  1781. 
Ctthna,  see  Cythna. 
Clathiirella,  see  Philbertia. 
Clathurella  lowei,  see  Philbertia  cryttalUna. 
Cleodom,  see  CUo. 
ClUtaxta,  see  Itrocktonia. 
Clotta,  see  Merovia. 

Cvmingia  califomica,  see  C.  lamellosa. 
Denlalium  eolumbianum,  see  pretiontm. 
Dentalium  hexagonum,  see  neohexagonum. 
DenttttUim  tndianorum.  see  pretiotum. 
200 
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Drillia,  see  Cv»afot]/Hnx  and  ClathrodriUta. 

DrilUa  inermit,  see  ophtoderma. 

DriUia  cancellata,  see  rhines. 

Bticotmia,  see  EutUhldiutn. 

EtUima,  see  Melanella. 

Evthria,  see  Bearlegia. 

FttMtridea,  see  Diadora. 

Puaua,  see  Fuainug. 

Fusu»  rohiutug  Trask,  see  F.  nionktae  Datl. 

Ptinu  rttffoaua  Trask,  see  F.  traaM  Dall. 

Gibbula,  see  also  Lirutaria. 

Glt/phii,  see  Dlodoro. 

Qt/rodUca,  see  j^enalontpftalus. 

Barfordia,  new  section,  ^pe,  Ftuiu  harfordi  Stearns. 

Byirobia,  see  CJn^Ia. 

Iiapli,  see  /sellco. 

Jeffreyiia,  see  Si«aoeIIa. 

lAmaolna,  see  Spiratella. 

TAmatofiuui,  new  section,  type  >4u(aco/uMi«  fahwitantu  DaU. 

lAostraca,  see  Strombiformii. 

lAtlorina  ontndis,  see  agjtalida. 

Lucapina,  see  Jfecotftura. 

Liiiuifia,  see  £ti*pira. 

Jfocrocftatma,  see  ifetialftura. 

3/acrompAal{na,  see  JfefoEo'Tiphaliis. 

JffiniTma  /unebrale,  see  M.  levideniit. 

ilai^Ua  niteni  Carpenter,  not  Sowerby,  see  pulchrfor. 

Margarita,  see  Marparites. 

Margarita  inflata  Carpenter,  1864,  see  tnflatuUi. 

Margarita  tnflata  Carpenter,  1865.  see  rhodia. 

UaugereUa,  see  Stenoradtia.  , 

intra  nodoto-canceltata,  see  M.  toUtaria. 

itodlolaria,  see  Muiculvs. 

Monoceroi,  see  Acanthina, 

Monocero»  engonatvm,  see  AcantMna  spintta. 

Murex  caHfomica,  see  erinaceotdei. 

Mvrex  iwHta,  see  Triremi*  gemma. 

Murex  painei,  see  Tritonaiia. 

Myiella,  see  Rochefortia. 

MtftUut  hamattu,  see  recurvug. 

NaceUa,  see  AftoitopetaEa. 

JVetfa>Com«Ila  darwJnl,  see  AT.  roatrato. 

irtildella  d«IH  E,  A.  Smttb,  see  ffouWIi  Carpenter. 

NuttalUna  icabra,  see  V.  fluxa, 

Ocinebra,  see  Tritonaiia. 

Odostomfa  tewtis,  see  Fvalea  (o. 

OedoHna,  see  Cooperella. 

Olivella  intorta,  see  0.  pedroona  Conrad. 

OncAfdella,  see  Arotonchtt. 

OpaJia  borealis,  see  wrrobleuwlbti.  ' 

Pachydetma  craetatelUMet,  see  P.  ttuttonim. 

Panomva  norcefrico.  see  P.  aroUca. 

PectunoulMB,  see  Otgot/merU. 
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Phorout,  see  Promartj/nifl. 

Pinna,  see  Atrina. 

Prittiphora,  see  Serrldena. 

purpura  Lamarck  not  Martyn,  see  Nucella. 

Purpura  orUpata,  see  NuoeUa  lameUoM. 

Purpura  deeemeoilata,  see  NKcella  oanaUwkUa. 

Purpura  lactuoa,  see  Xucella  lameOota. 

Purpura  taigicola,  see  Sucella  emarginata. 

Pterorytis,  see  Purpura. 

Retuta  Bro«ra,  type  Bulla  obtuta  Montagu. 

Riuoa  cooperi  Tryon,  see  Barleeia  aubtenuU. 

Rittoa  interfoeaa,  see  BittUim. 

RupeUaria,  see  Tenerupia. 

Scala  and  Bcalaria,  see  EpUonivm. 

Scalarta  hindaii,  see  Epitonium  faUatHoaum. 

Scroba,  see  Amphilhalanwt. 

Siearetwt,  see  Slnum. 

SipKfmalia  fuacotincta  C&rpe:attt,=-Aviphiaaa  ip.-Jua.? 

Skenea,  see  Skoneopaia. 

Stvtiferina,  see  Alabina. 

Stylopiia,  see  Qraphia. 

Subemarginula,  see  Heniitoma.  ' 

jSuIcwIarM,  new  section,  type,  Retuta  tulcata  Oiblgny  (as  Bulla). 

SurcuUna,  see  Phenacoplj/oma. 

Tapea,  see  Protothaoa. 

Teffuta  coronulata,  see  mariana. 

Teffula  fuaoeaoena,  see  Hffulala. 

Terebra  limplew  Carpenter  1865,  not  Conrad,  1S80,  see  T.  pedroana. 

Tomatina,  see  Acteacina. 

Tomatlna  cereaUa=Acteocina  culcitella  Junior. 

Traehydermon,  see  Lepidochltona. 

TracKpdermon  paeudodetUimu,  see  L.  dentfent. 

Trichotropta  borealli  not  of  Broderlp  and  Sowerby,  eee  T.  cottrliata  Coiittiuiiy. 

TrocMaoM,  see  Sorritia. 

Trophon  nwrtoata  Hinds,  see  CoraUiophUa  MndaU  Garpeater. 

Tropkon  muriolfomUa,  see  Neptunea  dalU. 

Turrltelia  polaria,  see  T.  erotua. 

Vermetua,  see  Vermtoularia. 

Termetua  foKkeaii  Yates,  see  V.  ebumea  Junior. 

Volutella,  see  Merovia. 

Yolvarina,  see  A yoHno. 

Yolvarina  varia,  see  Hualina  coUfomiea. 

Volvuta,  see  Volvulelia. 
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Actnaea 
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Aforia 68 

Affathotoma 83 

Aglaia :. M 

Agrlodetma 27 

Alaba 155 

Alabina 145 

Atectrion 102 

Aletet 161 

Alexandromenia 199 

Algamorda 153 

Algaroda 153 

AUa 108 

Alieena 36 

AUpurpura 106 
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Arotonchit 
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Bittium 

Bivonia 
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Callioatoma l'^5 

CaUUtochiton 193 

CallUhaco -  ^ 

Callucina 85 

Calyptogena 32 

CalvPtraeo 1^ 

Cancellaria 83 

Capulus 1^1 

Cardiapoda 13® 

Cardiomya -  28 

Oardita -  31 

Carditamera 31 

Cardium SB 

Carinaria 138 

CaHnodriaia 69 

Carolina 59 

Cera*toderma 39 

Certthidea 1^ 

Cerithiopsida 1^ 

CerithiopHdella 1*3 

Cerithiop»i8 ^^2 

Cetoconcha — 28 

Ckaetoderma 198 

Clioetoplcura 1^3 

Cliama 33 

Chemnitsia 121 

Chione *2 

Chiton —  194 

Chlamvdochiton 197 

Chtamydocottcna- 38 

Chlamys 18 

Chtoroitoma 174 

Chryaaltida 128 

Chrysodomtu 96 

Cidarina 177 

Cingula. 157 

Circultts 1^2 

Cirgotrema f^^ 

dathromangtlia 81 

Clathrodfitm 69 

Clio B9 

aiUme M) 

Cnefterium 13 

CoccuUna ITl 

Colcophysit 61 

C'AligeUa 168 

ColUbraTia^ 102 

Columbella 103 

Coltia 93 

Cotmg—j 68 


Cooperelta *5 

CoraUiophila 113 

Corbvla 63 

Corolla 69 

Craagatellites 31 

CraiHneUa 31 

Oraasi»pira 70 

Crawfordina 84 

Crenella 24 

Crepidula 162 

Crepipatella 162 

Creseit 69 

CrUposcala 116 

CruHbvlum 163 

Cryptochilon 197 

Crypfooonus 68 

Cryptoctenldia 168 

Cryptogemma 70 

Crpptomya 63 

Cryptmtatica .. 163 

Camingia — -  49 

Cagpidaria 28 

Cyanoplax 189 

Cyathodonta --- 25 

Cyelocardia, 31 

Cycloftrema 182 

Cyclottremeila 182 

Cylichnella 63 

Cymalosvriiut-- 69 

Cymatiwn 141 

CynUca 173 

Cypraea 140 

CVTilla —  14 

Cyrtodaria 64 
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BXPLANATION  OP  PLATES. 


PiouM  1.  Advla  dieoenttt  Dall,  Ion.  IB  mm 

2.  PropeamuHum  alaekenae  Dall,  alt  26  mm 

3.  AdKla  dieffenais,  dorsal  view.  Ion.  19  mm 

4.  Pteudamutititn  vanoouverense  WblteaveB,  alt.  6.6  mm 

5.  Pievdamusium  vanoouverense  Whlteavea,  alt.  6.S  mm 

6.  Vesicomjia  (CallooonUi)  stearTiHi  Dall,  Ion.  26  mm . 

7.  Veeicamya    {Callot/onia)   steamsii  Dall,  Ion.  25  mm 

8.  AHtiplanea  tantaroaana  Dall,  alt.  36  mm.- 

9.  AnHplanei  thalaea  Dall,  alt.  40  mm 

Figures  1  end  3  drawn  by  MIbb  Evelyn  Mltcbell.  tlie  others  by  tbe  late 

Doctor  J.  C.  McConneU. 

Plate  2, 

FiauxE  1.  Panomtia  arctioa  turgida  Dall,  Ion.  93  mm 

2.  Dermatamya  leonina  Dall,  Ion.  28  mm 

8.  Pntocardla  rickardsonit  Whlteavee,  Ion.   10  mm 

4.  AtrifM  oldroydi  Dall,  dorsal  view.  Ion.  237  mm 

6.  Atrina  oldroydi  Dall,  Interior  view,  Ion,  237  mm 

6.  Atrina  oldroydi  Dall,  exterior  view,  Ion".  237  mm 

All  figures  drawn  by  the  Inte  Doctor  J.  C.  McConnell. 
Plate  8. 

FiouBX  1.  Rochefortia  compretta  Dall,  Ion.  8  mm 

2.  Paephidia  cimMtta  Dall,  Ion.  6  mm 

3.  Caljiptogena  elonsfata  Dall,  loo.  44  mm 

4.  CuapidarUt  tubglaoialia  Dall,   Ion.  S9  mm 

6.  Acteon  (Rictaxii)  painet  Dall,  alt.  8  mm 

6.  MuicuUtg  impressua  Dall,  Ion.  19  mm 

7.  Muaculug  imprestut,  dorsal  view.  Ion.  19  mm 

8.  Lora  orippi  Dall,  alt.  9  mm 

9.  Spitula  iSymmorphomactra)  planvbita  Conrad,  Ion.  36  mm 

10.  Dermatomva  tenulconcha  Dall,  Ion,  16  mm__ 

Pigares  6  and  9  drawn  by  tbe  late  Doctor  J,  C.  McGoonell,  tbe  others  by 
M[8s  Evelyn  Mitchell. 

Plate  4. 

FiQttB2  1.  Outlines  of  28  specimens  of  Mva  intermedia  from  Cblgolk  Bay, 
Alaska;  natural  size 


FtoDBiil,  Euplotira  grippi  Dall,  alt  21.S  mm 

2.  Bemitoma  golitchae  DaU,  Ion.  20  mm 

3.  CanceUaria  IProgabMa)  ooopvri  Oabb,  alt  9S  mm 

4.  CaneellarUt    (Progabbia)    cooper!  dorsal  view;  this  Is  taken 

from  the  largest  known  specimen,  now  in  the  GollBCh  collec- 
tion. In  tbe  Southwest  MoHenm,  Los  Angeles,  Oallfomla 

5.  Algamorda  noKcombiuna  Hemphill,  alt  6  mm 
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Pura6. 

FioDBE  1.  TritotuiUa  palnei  Dall,  alt  IB  mm lOT 

2.  Tachvrhj/chus  lacteolua  Carpenter,  alt.  10.5  mm 102 

8.  ^otUHopait  fancherae  Dall,  alL  10.5  mm TO 

4.  PhUbertUi  crygtallina  Oabb,  alt  7.7  mm ^ 79 

5.  Tritonalia  barbarentig  Gabb,  alt  17  mm ' 108 

6.  Ifeptunea  elegantvla  Dall,  alt  31.5  mm 109 

7.  f/eptunea  orphetu  Gonid,  from  type,  alt  22  mm 110 

6.  Ftvofmtmctut  occtdentalU  Stearns,  from  type,  alt  14  mm 87 

9.  Amphltaa  oolumMana  oIMor  Dall,  alt  29  mm lOS 

10.  Alia  hypodra  Dall.  alt  6.5  mm 104 

11.  Epitonium  lowet  Dall,  alt  7  mm _._  114 

IZ  Epltoniutn  aawinae  Dall,  alt  10.S  mm 116 

FIgnres  2  and  6  drawn  by  Miss  Erelyn  Mitchell,  the  others  by  the  late 
Doctor  J.  C.  McGonnell. 

Plate?. 

FiouBEl.  Pynilofutttt  Itarpa  MOrch,  alt  140  mm 89 

PlATE  S. 

FiQUREl.  Searletta  diro  Reeve,  alt  47  mm 98 

2,  Aulacofvgvt  calathu*  Dall,  alt  27  mm __ 94 

8.  Aujacofvtus  georgianvs  Dall,  alt  40  mm 96 

4.  Aulacofusus  herendeeni  Dall,  alt  70  mm— 94 

6.  Neptunea  peregHna  Dall,  alt  21.6  mm llO 

6.  IAome*ut  nastula  Dall,  alt  43  mm 91 

7.  LatiHpho  haUi.  Dall.  alt  4B  mm 96 

8.  Neptunea  avalonentU  Dall,  alt  Ifl.S  mm HO 

9.  VolutopHtu  »te}negeH  Dall,  alt  60  mm 00 

10.  Buccinum  glaciate  parallelum  Dall,  alt  70  mm 98 

11,  ToUitopHua  trophonttig  Dall,  alt  67  mm 90 

All  these  flgnrea  drawn  by  the  late  Doctor  J.  C.  McGonnell. 

Plate  9, 

FiGUBEl.  Tolutopsius  simplex  Dall,  alt  101  mm 00 

2.  Toltaoptiut  atefatutoni  Dall,  110  nun .i S9 

3.  Beringiiti  marjhalli  Dall,  alt  100  mm 91 

4.  Aesopui  goforthi  Dall,  alt  12.6  mm lOl 

5.  Ancittnlepit  trochoideu$  Dall,  alt.  18.5  mm.    (Japan,  extra- 

llmltal?). 

6.  Chri/todomua  varicifenu  Dall,  diam.  118  mm 97 

7.  ChrvioOontut  varidterut  Dall.  alt  186  mm 07 

8.  Chrj/sodomut  oncKodet  Dall,  alt  108  mm 96 

All  these  flgnres  drawn  by  Mlas  Evelyn  Mitchell. 

Plate  10. 

FiouHEl.  Volutop*iw*  fitoiua  Dall,  alt  64  mm 00 

2.  BiKcinum  cnitmatum  Dall,  alt.  38  mm 99 

8-  Bwvimim  diplodetum  Dall,  alt  38  mm 99 

4.  Buccinvm  timulotum  Dall,  alt  38  mm 100 

5.  Aulacofutut  calamaeus  Dall,  alt  67  nun 94 

6.  yeplunea  berinfft  Dall,  alt  40  mm 100 

7.  Neptunea  kamchatkana  Dall,  alt  24  mm HI 

8.  Aulaooftuvt  e»vchu»  Dall,  alt  M  mm 94 
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WW. 

FiODBE  fl.  Aulacofviut  Irophiut  Dall,  alt  32  mm W 

10.  Uohnia  eaquUita  var.,  Dall,  alt,  31  mm 82 

11.  Mohnia  exQuMta  typical,  Dall,  alt.  27  mm 92 

12.  Mohnia  robuita  Dall,  alt.  88  mm 81 

Figures  6,  T,  and  0  drawn  by  the  late  Doctor  J.  C.  McConnell,  the  others 

by  Miss  Evelyn  Mitchell. 

Plate  11. 

FmubkI.  Trichatroplt  kroyeri,  Phlltppi,  alt  80  mm MH 

2.  Trichotropis  {Iphinoe)  ooronata  Oould,  alt.  24  aim 149 

3.  TolutonUtra  alatkana  Dall,  alt.  43  mm 87 

4.  Alectrion  {Schixopvoa)  caiifomiana  Conrad,  alt  83  mm 102 

5.  Neptunea  pacifioa  Dall,  alt  24  mm 110 

8,  TvrrU  {Aforia)  oirdnala  Dall,  alt  85  mm.    Note  the  anterior 

sulcus  In  the  outer  lip 68 

7.  SvavodriUia  ketmicottit  Dall,  alt  21  mm . 69 

8.  Tritanalia  interfotta  Carpenter,  typical ;  alt.  21  mm 108 

9.  .l)npA4Macolut?(Man<>Dall,dwarfl9tanortheniform,a1t22.6mm.  lOS 
10:  AmpliUta  versicolor  inciia  Dall,  alt  18  mm 106 

11.  tfeptimea  lenvltoulpta  Carpenter,  trilled  form,  alt  1»  mm 111 

12.  NepUmea  tetmitcvXpta  Carpenter,  typical,  alt  22  mm 111 

All  theee  flffures  drawn  by  the  late  Doctor  J.  C.  McConnell. 

PlATE  12. 

FiflVBKl.  BuccinMm  oedematwm  Dall,  alt  B6.2  mm 99 

2.  Baccinum  eui/rammatwn  Dall,  alt  5S.5  mm 98 

3.  Succinum  rondintim  Dall,  alt  18  mm 09 

4.  Plicifusvt  elaeoden  Dall,  alt.  64  mm.  (Japan,  extrallmlta)?). 

6.  Crt/ptoconit»  trempertama  Dall,  alt.  64  mm 68 

6.  Buccinum  Hgmatopleura  Dall,  alt  68  mm lOO 

7.  Latiiiplw  fordani  Dall,  alt  45  mm 96 

8.  TolutopHtts  limalut  Dall,  not  quite  mature,  alt  S2  mm.  (Japan). 

9.  Buccinvm  orotundum  Dall,  alt  60  mm 00 

10.  Mohnia  corbia  Dall,  alt  80  mm 91' 

11.  Mohnia  Hphonoidea  Dall,  alt.  37  mm 92 

12.  Buccintim  fucanum  Dall,  alt  45  mm 100 

All  these  Ogures  drawn  by  Miss  Evelyn  Mitchell. 

Platx  18. 

FiouBE  1.  Nepttmea  multi4x»tata  E^hacholtz,  alt  27  mm 110 

2.  Itelica  feneslrata  Carpenter,  alt  6  mm 166 

8.  Jfurea  (Trircmia)  aantarogana  Dall,  lat  28  mm l06 

4.  Mvrex  (Triretnia)  lantanaana  Dall,  alt  tt  mm 106 

6.  Mvrex  (Pteropurpura)  carpenteH  Dall,  alt  64  mm 106 

6.  Neptvnea  tcitula  Dall,  alt  40  mm 109 

7.  Metxgeria  caUfomica  Dall,  alt  14  mm 88 

a  Neptunea  tmithi  Dall,  alt  40  mm 111 

9.  Tritonalia  inlerfoata  alpha  Carpenter,  alt  26  mm 108 

10.  Actraa  borealia  Beck,  alt.  23  mm 114 

11.  Opalia  variooatata  Steams,  alt  60  mm.  (fossil). 

12.  Trilonalia  Ittrida  aapera  Carpenter,  alt.  18  mm lOT 

Fignres  3,  4,  and  6  drawn  by  Miss  Evelyn  Mitchell,  the  others  by  the 

late  Doctor  J.  C.  McConnell. 
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Plate  14. 

FiQDBE  1.  Eunaticina  oldroffdi  Dall,  aboat  half  erown,  the  adult  U  more 

natlcold  In  shape,  alt.  83  mm . 165 

2.  Laonna  porrecta  Carpenter,  type  tq^teclment,  alt.  19  mm 164 

3.  Eunaticina  oldroydi  Dall,  basal  view 165 

4.  Etupira  draconU  Dall,  alt  51  ram 165 

5.  Euepira  pailida  Broderip  and  Sowerby,  alt  41  mm 164 

6.  Eiupira  draoonlt  Dall,  basal  view 165 

7.  MegaJomphalu*  tnHilornioua  Dall,  the  eplre  partly  decorticated ; 

alt  R5  mm 166 

S.  Cardiwn  oaUfomieMe  Deshayea,  alt.  66.5  mm 8& 

9.  Conn*  calHomiau  Hlnda,  cnrloae  malformation  from  tbe  Clark 

collection :  alt  20  mm 68 

10.  CrypUmatica  aleutica  Dall,  alt  65  mm 164 

11.  Cryptonalica  clausa  Broderip  and  Sowerby,  alt  36  mm 168 

12.  Cryptonatita  janthostoma  Deshayes,  alt  60  mm 164 

Figures  5  and  II  drawn  by  Miss  Evelyo  Mltcbell,  tbe  others  by  the 

late  Doctor  J.  C,  McConnell. 

Plate  16. 

Pionmtl.  OUvelUi  boetica  Carpenter,  alt  20  mm 85 

2.  Baccinum  bulimuloidettm  Dall,  lat  16  mm B9 

3.  Neptwtea  rotundata  Dall,  alt  15  mm 109 

4.  Mitra  lowei  Dall  (Immature),  alt  6.5  mm 87 

5.  Bucciwtm  kadiakense  Dall,  alt  21  mm 99 

6.  Capulut  califomioui  Dall,  lat  36  mm 161 

7.  Neptunea  eticymata  Dall,  alt  16.5  mm 110 

8.  yeptunea  triphera  Dall,  typical,  alt  22  mm 111 

9.  Neptunea  triphera  var.  Dall,  alt  20  mm ■  Hi 

10.  Wiaiamia  peltoidet  Carpenter,  type.  Ion.  10  mm 67 

11.  Tritonalia  barbarentit  Qabb;  see  also  Plate  6,  flg.  5 108 

12.  WillUtmia  peltoidet  Carpenter,  type,  alt  6.5  mm 67 

15.  Kerettelenia  brannani  Stearns,  profile.  Ion.  9  mm 67 

14.  Kerguelenia  brannani  Steams,  dorsal  view 67 

16.  Tptodlna  Iwngina  Gabb,  In  profile,  Ion.  20.5  mm 65 

16.  Tj/iodina  fungina  Gabb,  from  above 65 

17.  Tyloiina  fungina  Gabb,  Interior;  note  the    contracted    mem- 

branona  margin 65 

Figures  1,  3,  4,  and  6,  were  drawn  by  tbe  late  Doctor  3.  C.  McConnell, 
the  others  by  Miss  Evelyn  Mltcbell. 

Plate  16. 

FiouxEl.  Margaritea  marginatut  Dall,  diam.  7  mm 180 

2.  Margaritet  marginatut  Dall,  basal  view 180 

8.  Margarites  alboUneatut  B.  A.  Smith,  alt  10  mm— 180 

4.  Margariteg  alboHneatut,  basal  view 180 

5.  Margarltet  bertngentts,  E.  A.  Smith,  lat  10  mm 180 

6.  Margaritei  beringenais  In  proBle,  alt  7.2  mm 180 

7.  Admete  couthouyi  Jay,  alt  20  mm 8+ 

rtfcnres  1,  2,  ana  7  were  drawn  by  the  late  Doctor  J.  0.  McConnell ; 

the  others  by  Miss  Evelyn  Mitchell. 
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PtATE   17. 

FiflTiBiil-  lArvlaria  Urvlata  conica  Carpenter,  type;  alt.  8  mm. 180 

2.  J^p«larte  impiHo  Gould,  typical ;  alt.  12  mm 178 

3.  Llrvlarla  parolplcta  Carpenter,  dlam.  6  mm — 179 

4.  Pvpillaria  rhodia  Dall.  dlam.  10  mm 179 

5.  TesruUHPromartynia)  pulUgoTAaTtju,  banal  ylevf,diam.2S  mm-  176 

6.  Tepvla  iPromartynia)  pMlHjjo,  profile,  alt.  24  mm 17B 

7.  lArwlaria  optabillt  Carpenter,  dlam.  5.5  mm 176 

a  SoIoHellffl  peramabilU  Carpenter,  nit.  9.6  mm 177 

9.  lArularia  aucdncta  Carpenter,  type;  nit.  B  mm 178 

10.  FupiVaria  pupUla  Gould,  largest  found,  alt.  21.5  mm 178 

11.  Pvpillaria  sonUda  Hancock,  basal  view,  dlam.  25  mm 178 

12.  Pvpillaria  sordida  Hancock,  profile,  alt.  25  mm — ,  178 

All  tbese  figures  drawn  by  Doctor  J.  G.'McConnell. 

PI.ATE  18. 

FiousEl.  BoUtriella  Mplostephanus  Dall,  alt.  6.5  mm... 177 

2.  The  same,  basal  view _ 177 

a  Fupillaria  aimbla  DoU.  alt.  14  mm 179 

4.  Cidarina  oarlolta  Dall,  alt.  18  mm . 177 

5.  Lirvlaria  acuticoatata  Carpenter,  type;  dtam.  4.6  mm... 180 

6.  Pvpillaria  talmonea  Carpenter,  type;  lat.  6  mm 178 

7.  Mafgaritea  umbilicalia  Broderlp  and  Sowerby :  dlam.  16  mm 181 

8.  The  same,  <n  profile 181 

9.  FvpUtarta  salmonea  Carpenter,  type;  alt.  6  mm.- ITS 

10.  LtTvlaria  funiculata  Carpenter,  type;  diam.  4.8  mm 179 

11.  Jfochaeroplav  o1>acurua  Couthouy,  alt.  9  mm 178 

12.  Theaame,  basal  view 178 

13.  T  Maclmeroplati  rudia  Dall,  alt.  10  mm 179 

14.  The  same,  basal  view 179 

15.  Margaritet  paupercvla  Dall,  alt.  11,5  mm 178 

Figures  18  and  14  were  drawn  by  Miss  Evelyn  Mitchell ;  the  others 

by  the  late  Doctor  .T.  C.  McGonnell. 

Plate  19. 

FioUBEl,  nalioUi  kamchatkana  Jonas,  natural  size 184 

2.  The  same,  dorsal  view 184 

Plate  20. 

FiQDBEs  1-8.  Haliotia  cracherodti  mut.  holzneri  Hemphill,  photographed 
from  a  specimen  90  mm.  long.    The  specimen  has  six 

holes  which  are  obscured  In  the  photograph 183 

Platb  21. 

FiGUBEs  1-2.  Haliotia  cracherodii  mut.  imperforata  Dall,  natural  size 184 

Platb  22. 

FioifBM  1-2.  Haliotia  looHoIetwis  Steams,  natural  size 184 
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ADVERTISEMENT. 

The  sdentific  publications  of  the  United  States  National  Museum 
consist  of  two  aeries,  the  Proceedings  and  the  BvUeUtu. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1678,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  ba^ed  on  the  collections  of  the  National  Museum, 
presenting  newly-acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects  as  soon  as  printed. 
The  date  of  publication  is  recorded  in  the  tables  of  contents  of  the 
volumes. 

The  Bulletins,  the  first  of  which  was  issued  in  1875,  conast  of  a 
series  of  separate  publications  compriedng  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (oc- 
casionally in  several  volumes),  fauna!  works,  reports  of  expeditions, 
and  catalogues  of  type-specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates  were  regarded  as  indis- 
pensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribv- 
tions  from  the  National  Herharium.,  has  been  published  as  bulletins. 

The  present  work  forms  No.  113  of  the  Bulletin  series. 
William  deC.  Ravenel, 
Administrative  Assistant  to  the  Secretary, 
In  charge  of  the  United  States  National  Mvsetun. 

Wasiiikoton,  D.  C. 
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INTRODUCTION. 


Thia.Ballfltin  coDtAins  s  continuation  of  the  work  on  the  life  his- 
tories of  North  American  birds,  begun  in  Bulletin  107.  The  same 
general  plan  has  been  followed  and  the  same  sources  of  information 
have  been  utilized.  Nearly  all  of  those  who  contributed  material 
for,  or  helped  in  preparing,  the  former  volume  have  rendered  similar 
eervice  in  this  case.  In  addition  to  those  whose  contributions  have 
been  previously  acknowledged,  my  thanks  are  due  to  the  following 
contributors : 

Photographs  have  been  contributed,  or  their  use  authorized,  by 
D.  Appleton  &  Co.,  S.  C.  Arthur,  A.  M.  Bailey,  R.  H.  Beck,  B.  S. 
Bowdish,  L.  W.  Brownell,  G.  G.  Cantwell,  F.  M.  Chapman,  H.  H. 
Cleaves,  Colorado  Museum  of  Natural  History,  E.  H.  Forbush,  A. 
0.  Gross,  O.  J.  Heinemann,  A.  L,  V.  Manniche,  W.  M.  Pierce,  M.  S. 
Ray,  J.  Richardson,  R.  B.  Rockwell,  R.  W.  Shufeldt,  J.  F.  Street, 
University  of  Minnesota,  C.  H.  Wells,  J.  Wilkinson,  and  F.  M.  Wood- 
ruff. 

Notes  and  data  have  been  contributed  by  S.  C.  Arthur,  R.  H.  Beck, 
F.  H.  Carpenter,  H.  H.  Cleaves,  E.  H.  Forbush,  F.  C.  Hennessey,  R. 
Hoffmann,  F.  C.  Lincoln,  H.  Massey,  O.  J,  Murie,  C.  J.  Pennock, 
J.  H.  Rice,  Katie  M.  Roads,  and  G.  H.  Stuart.  With  the  consent  of 
Dr.  L.  C.  Sanford  and  R.  H.  Beck,  the  American  Museum  of  Natural 
History  has  placed  at  the  author's  disposal  Mr.  Beck's  extensive  notes 
made  on  the  Brewster  and  Sanford  expedition  to  South  America. 

The  distributional  part  of  this  Bulletin  has  been  done  mainly  by 
the  author,  with  considerable  volunteer  help  from  Mr.  F.  Seymour 
Hersey,  whose  time  is  now  otherwise  occupied.  Dr.  Louis  B.  Bishop 
has  devoted  much  time  to  revising  the  paragraphs  on  distribution 
and  on  plumages. 

Oar  attention  has  been  called  to  an  error  in  Bulletin  107.  On  page 
32  a  quotation  from  Dr.  T.  S.  Roberts  was  inserted  as  referring  to 
the  food  of  the  eared  grebe  j  this  really  refers  to  the  food  of 
Franklin's  gull  and  not  to  that  of  the  grebe. 

Readers  of  Bulletin  107  have  suggested  some  changes.  Conse- 
quently, in  this  and  subsequent  Bulletins  in  this  series,  the  exact 
details  will  be  given,  when  available,  in  such  casual  records  as  are 
given;  but  it  must  be  remembered  that  no  attempt  will  be  made  to 
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mention  aU  casual  records ;  only  a  few  can  be  g:iven,  to  suggest  the 
limits  of  the  wanderings  of  the  species.  Another  addition  of  value, 
suggested  and  furnished  by  Dr.  T.  S.  Palmer,  is  information  regard- 
ing reaerrationa  and  Uie  species  which  are  protected  in  them.  As 
eome  readers  have  questioned  Uie  scale  on  which  the  eggs  are  illus- 
trated, it  seems  deeirable  to  say  that  in  Bulletin  107,  in  this  one,  and 
in  subsequent  Bulletins,  all  eggs  are,  and  will  be,  shown  exactly  life- 
size,  the  plates  being  produced  by  an  exact  photographic  process. 

Thb  Adtbkw. 
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By  Akthub  Cleveulnd  Bent, 
of  Taunton,  Maasaeh/ueettt. 


Fanuljr  STEBCORAItlDAE,  Sknu  and  Jugers. 

GATOAKACrA  UUA  BrtaalA  . 


The  following  quotation  from  the  graphic  pen  of  Mr.  F.  St.  Mars 

(1912)  gives  a  hotter  introduction  to  this  bold  and  daring  species 
than  anything  I  could  write,  and  his  article,  The  Eagle  Guard,  from 
which  I  shall  quote  again,  is  well  worth  reading  as  a  striking  char- 
acter study : 

Then  the  ectmltar  wings  shut  with  a  crisp  swtsh,  and  he  became  a  statae  In 
datt,  oopoUabed  bronze.  Impaaalvely  regarding  the  iwlecat,  who  lay  with  her 
baiA  broken,  feA^  atraggltng  to  dras  Into  cover.  It  le  a  ahock  to  the  bnman 
narvM  to  we  dte  life  blaated  ont  of  a  beast  almoat  'twlxt  breaUt  and  breath ; 
what  «Be  BMineat  It  a  gilding,  mnacalar  fimn,  Instinct  wlQti  life  and  energy, 
confldent  In  power,  and  the  next  moment  a  cmmpled  heap  of  for,  twitching 
^osmodlcally.  But  It  was  a  aearchltght  on  the  r^ntatlon  of  the  eagle  guard 
and  the  stories  one  had  heard  anent  the  auperBtltloos  of  the  natives. 

The  polecat,  being  tanngry  with  the  gnawing  hunger  of  a  mother  and  pre- 
Rmlng  oa  a  swirl  of  ratst  had  tried  to  steal  up  the  knoll  to  the  two  great  *n^ 
that  lay  in  tbe  boUow  atop  aU  anguarded.  Had  come  then  a  thin,  high,  whirring 
shriek,  exactly  like  the  noise  made  by  a  sword  cutting  through  the  air,  and  a 
single  tbnd  that  might  have  been  tbe  thud  of  a  rifle  buUet  striking  an  animal. 
Then — well,  then  the  scene  described  above. 

Big.  powerfully  built,  brown  with  the  black  brown  of  his  own  native  peat 
bogs,  armed  to  the  teetb.  long  and  riash-wlnged,  whose  flight  feathers  were  like 
Bie  cutting  edge  of  a  aword.  Insolent  with  the  fine,  sweUiog  insolence  of  power, 
and  greatly  daring,  no  wonder  men  had  chosen  htm  as  the  eagle  guard,  thta 
mighty  bird,  this  great  skua  of  the  naturalists,  this  Boozle,  mascot,  and  soper- 
StltlouB  godUng  of  the  flshermen.    Wah !  he  was  a  bird. 

We  know  so  little  about  the  skua,  as  an  American  bird,  that  I 
shall  have  to  draw  largely  from  European  writers  for  its  life  history. 
It  is  rare  on  the  American  side  of  the  Atlantic  Ocean,  and  is  not 
known  to  breed  here  regularly,  although  it  probably  does  so  occasion- 
ally or  sparingly  in  Greenland  or  on  the  Arctic  Islands.  '-, 
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yestwiff.—YaTTeU  (1871)  aays; 

The  [reat  skua  arrives  In  the  Shetlands  about  the  end  of  April,  and  Iti  nest, 
whldi  con^Bte  of  a  neatly  rounded  cavltr  In  the  mosa  and  heather  of  die 
highest  moorlands,  la  prepared  In  the  latter  half  of  Uay.  According  to  llaj. 
Fellden,  the  birds  appear  to  prepare  several  nests  before  thej  decide  on  using 
ODB.  There  Is  no  dUBcuIt;  In  finding  the  nests,  as  the  parent  birds  at  once 
attack  any  Intruder  upon  their  domain  with  fierce  and  repaatet]  swoops.  When 
handling  the  DestUng  the  editor  found  their  assanlts  were  unremitting ;  first 
one  bird  and  then  the  oth^  whe^tngeboptr  and  coming  down  at  fall  speed, 
almost  skimming  the  ground.  At  about  15  yards*  distance  the  strong  dawed 
feet  are  lowered  and  held  xtlffly  out,  produdng  for  the  moment  a  very  ungainly 
appearance,  and  It  seems  as  If  the  bird  wooM  strike  the  observer  fall  In  the 
center  of  the  body,  but  on  quickly  raising  the  hand  or  stick  the  bird  rises  also, 
the  whirr  and  vibration  of  Its  piaions  being  distinctly  heard  and  felt  Its 
ordinary  flight  Is  soaring  and  stately.  On  leavlDg  the  territory  of  one  pair, 
the  attack  Is  tak^i  up  by  another,  and  so  on ;  for  the  great  skuas  do  not  nest 
in  close  proximity. 

Morris  (1908)  writes: 

The  nest  of  the  skua  is  of  large  else,  as  well  as  somewhat  carefully  con- 
structed; the  materials  used  being  grassas,  lichens,  moss,  and  heath.  The  bird 
places  It  on  the  tops  of  the  mountains  or  clIRB  in  the  neighborhood  of  the  sea. 
tiut  not  on  the  rocks  themselves.    They  build  separately  In  pairs. 

Effffs. — The  skua  lays  ordinarily  two  eggs,  rarely  three,  and  some- 
times only  one.  These  vary  in  shape  from  ovate  or  slightly  elongated 
ovate  to  short  ovate.  The  shell  is  smooth,  with  a  dull  luster.  The 
ground  color  is  "  Saccardo's  olive,"  "  Isabella  color,"  or  "  deep  olive 
buff."  The  markings  are  usually  not  profuse  and  consist  of  epotft 
&nd  blotches,  scattered  irregular^  ov«r  the  egg,  of  "  eepia,"  "  bisr 
ter,"  "  snoff  brown,"  or  "  tawny  olive."  There  are  also  usually  a  few 
faint  spots  or  blotches  of  pale  shades  of  drab  or  gray.  Rev.  F.  C.  R. 
Jourdain  has  collected  for  me  the  measuremente  of  68  eggs,  which 
average  70.58  by  49.43  millimeters;  the  eggs  showing  the  four  ex- 
tremes measure  76.3  by  50,4, 71.6  by  58^^  and  6S  by  44.1^  millimeters. 

Toung. — Macgillivray  (1862)  quotes  Captain  Vefcch  as  saying: 

The  young  bird  Is  a  olmble,  gallant  little  animal,  and  almost  as  soon  as 
hatched  leaves  the  nesL  On  the  approach  of  danger  he  secretes  himself  In 
holes  or  behind  stones  with  great  art,  and  when  captured  at  least  makes  a  show 
of  defense  that  Is  quite  amudng. 

Plumages. — I  have  never  seen  the  downy  young,  but  Coues  (1(K!>3) 
describes  it  as  "buffy-gray,  ruddier  above  than  below."  Ridgway 
(1887)  quotes  Dresser  as  calling  it  "brownish  or  cinnamon-gray, 
rather  darker  in  color  on  the  upper  parts  than  on  the  under  surface  of 
the  body." 

I  have  not  been  able  to  examine  enough  ^»ecimens  to  come  to  any 
definite  conclusions  as  to  the  sequence  of  molts  and  plumages.  Coues 
(1903)  gives  the  following  good  description  of  the  young  of  tiie  year : 

Blse  much  less :  bill  weaker  and  slenderer ;  cere  Illy  developed ;  striae  not 
apparent  and  Its  ridges  and  angles  all  want  sharpness  of  definition.    Wings 
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abort  and  ronnded,  tbe  qnlUs  harlof  Tery  different  proportloaal  leogCfa  from 
those  of  adulta;  aecoDd  l^ncest,  tbird  but  little  Bborter,  first  about  equal  to 
fDnrth.  Tbe  loner  or  loDgett  leciMDdarles  reach,  wben  the  wing  la  folded,  to 
witliln  an  inch  or  so  of  tip  of  lonseet  primary.  Oentral  ractrlces  a  little  tiiortar 
than  the  next.  Oolorg  geaerallr  aa  In  adult,  but  duller  and  more  bleuded, 
bavlnc  few  or  do  white  qpobi;  reddiata  spots  duU,  numerous,  and  large,  eq«> 
dally  along  ed^a  of  forearm  and  on  least  and  leaser  coverts.  On  nnderparts 
tbe  colors  U^rter,  duller,  and  moi«  blended  than  above;  prevailing  tint  Ught 
dull  rufous,  moat  marked  on  abdomen,  but  there  end  eisewbere  more  or  less 
obscured  with  ashy  or  plumbeous,  Bemlges  and  rectrices  dull  brownlsb-black ; 
tbelr  shafts  yeilowlBb-iAlte,  daAer  termlnaUr.  At  bases  at  primaries  there 
exists  tbe  ordinary  large  white  space,  but  It  Is  more  leatrlcted  than  in  adults^ 
and  80  much  bidden  by  the  bastard  quills  tbat  it  is  hardly  awarent  on  outside 
of  wing,  though  couplcuons  underneath. 

Young  birds  may  become  indistinguishable  from  adults  at  the  first 
postnuptial  molt,  when  a  little  over  a  year  old,  but  perhaps  not  for 
a  year  or  two  later. 

Adults  aeem  to  have  but  one  complete  molt — the  postnuptial- — in 
August.  Adults  can  be  distinguished  by  their  larger  size  and  by  the 
elongated  feathers  of  the  neck  with  the  whitish  central  streaks. 

Food. — Yarrell  (1671)  writes  of  the  food  of  tbe  skua: 

Their  food  Is  fish,  but  tlwy  devour  also  tbe  smaller  water  birds  and  tbetr 
^gs,  tbe  flesb  of  whales,  as  well  as  other  carrion,  and  are  observed  to  tear  tbelr 
prc7  to  pieces  while  holding  It  under  tbelr  crooked  talons.  They  rarely  take 
the  trouble  to  fish  for  themselves,  but,  watching  tbe  smaller  guUs  and  t^^u 
while  tbns  enjoyed,  they  no  sooner  observe  one  to  have  been  successful  than 
they  bamedlately  give  chase,  pursuing  It  with  fury;  and  having  obliged  U 
from  fright  to  disgorge  the  recently  swallowed  fish,  they  descend  to  catch  It, 
being  frequently  so  rapid  and  certain  In  tbelr  movements  and  aim  as  to  seize 
Otelr  prise  befne  it  reaches  the  water.  Tbe  stonuchB  of  a  pair  which  were 
shot  were  fall  of  the  flesh  of  Oie  Uttlwake,  and  tbe  castings  consisted  of  tbe 
bones  and  featbers  of  that  small  gull.  Heyaham  has  noticed  an  adult  female 
on  tbe  coast  of  Cumberland,  which  allowed  herself  to  be  seized  while  she  was 
in  the  act  of  killing  a  herring  gnll.  It  also  feeds  on  flsh  offal,  and  the  editor 
found  by  the  side  of  a  nestling  some  disgorged  but  otberwise  uninjared 
herrings  of  large  size. 

Behavior. — In  appearance  as  well  as  in  habits  the  skua  seems  to 
share  the  attributes  of  the  Bapt«res  and  the  Laridae ;  its  strong, 
hooked  bill  and  its  sharp,  curved  claws  aiable  it  to  stand  upon  and 
rend  asunder  the  victims  of  its  rapacious  habits.  Its  flight  is  also 
somewhat  hawk  like.  Y^  it  stands  horizontally  and  runs  about 
nimbly  like  a  guU.  Morris  (1903)  says  tbat  it  **  soars  at  times  at  a 
great  height,  and  flies  both  strongly  and  rapidly,  in  an  impetuous, 
dashing  manner."  Mr.  Walter  H.  Rich  has  sent  me  the  following 
notes  on  the  flight  of  this  species : 

When  on  the  wing,  which  is  tbe  greater  part  of  the  time,  tbe  skua  shows 
in  tbe  air  hawk  like,  rather  tban  like  tbe  guU*.  with  whom  we  rather  expect 
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to  flDd  Ita  rMfmhlinrrr  Its  appearance  In  tbe  &lr  Is  Mmewbat  Uke  the 
bnteonlne  bawko,  esce|it  Uwt  Ita  wlng^  aotloa.  In  Its  seemdni^  reetialued  power 
and  foTcefal  atroke,  anggeMa  tbe  lUdiiUTled  fli^t  of  a  falcon,  or,  perhaps, 
more  accnratelf— since  tbe  vloga  are  at  all  times  foUr  opened,  enploylnK 
their  fall  swe^  In  tlielr  action,  their  prlmarlea  tilf^tly  separated  at  Uie  tlpM 
and  slight!;  recurred — the  majestic  tUf^t  of  an  eftgle.  The  wlnx  vnad  la 
ample,  the  wing  well  balanced  In  Its  pcoportlons  of  iKigOi  and  breadtt),  well 
cond)lnsd  to  prodnce  both  power  and  qieed.  3%a  llgim  It  seinewbat  bnrlr 
and  chnnk;  as  compared  with  the  lighter  anMvsnce  of  ttie  goU  and  tb» 
more  rac;  lines  of  ths  jsger.  The  Impremlon  of  mnsmlarttr  la  heli^teDcd 
b7  the  Bhort,  square-cut  tall,  carried  somewhat  i^tttted,  sItIdk  tlie  ttmi  an 
appearance  nnmlBtakable  In  tlie  eyes  of  one  haling  once  recognised  it  lUs 
peraUarlty  of  tall,  which  to  me  senned  idlghtl;  forked  Instead  of  baTtng 
the  central  feathera  lengthened,  as  In  otbnv  of  this  group,  togettter  with  tbe 
broad  white  patcb  across  the  bases  of  the  prtmarles,  fumtshes  a  good  field 
mark  tor  the  IdentlQcatlon  of  the  epectes. 

Macgillivray  (1852)  Bays: 

Its  voice  resembles  that  of  a  young  gull,  being  sharp  and  starlll,  and  It  Is  from 
the  resemblance  of  Its  cry  to  Uiat  of  the  word  akoa  or  Bknl  titat  It  obtains  its 
p<^tilar  name. 

Mr.  Bich'B  notes  state : 

Whatever  the  case  elsewhere,  on  the  fishing  grounds  tills  seemed  a  silent 
spedee.  The  writer  heard  no  sound  at  all  which  be  was  able  witli  certainty  to 
trace  to  It  during  his  acquaintance  with  tt 

The  most  intereflting  phase  of  tile  ^ua's  life  history  is  its  bohavior 
toward  other  species.  It  is  certainly  a  bold  and  dashing  tyrant, 
more  than  a  match  for  anything  of  its  size  and  a  terror  to  many  birds 
and  be8St£  of  larger  &iz&  Mr.  F.  St.  Mars  (1912)  describes  its 
attack  on  the  golden  eagle,  which  dared  to  ventare  too  near  its  nest, 
in  the  following  graphic  words : 

Some  minutes  elapsed.  In  ^Ite  of  the  warnings,  before  the  human  eye  could 
bave  made  out  a  faint  dot  growing  out  of  the  mist  round  the  tall  of  an  Inlet 
It  oilarged  rapidly,  however,  that  dot,  and  one  saw  that  It  was  really  a  real, 
live  eagle,  a  golden  eagle  of  Scotland.  Mind  you,  there  was  none  of  that  snbUms 
■oaring  Id  tbe  Inflnlte  that  tbe  tot^a  ten  ot.  He  came,  as  any  mere  common 
bird  might  have  come,  beating  np  akmg  tbe  shore  wttb  beevy,  flailing  flight, 
which,  by  the  way,  looked  mnch  slower  Qian  It  really  was.  and  he  said  nothing 
as  be  came. 

The  picture,  as  It  stood,  of  that  somber,  bronze-gold  winged  giant,  beating 
slowly  up  against  the  wind  tn  a  setting  of  dim  gray  sky,  ]ade  sea,  and  dark- 
velvet  land,  was  very  flue.  It  seemed  that  nothing  could  have  added  to  its 
bold,  wild  grandeur.  Th«i  something  seemed  to  move  across  the  heavens  verj 
quickly,  and  there  was  a  hissing  sound  as  If  a  mighty  sword  had  cleaved  the  air. 
Followed  then  a  second  phenomenon  Juat  like  the  first,  and  almost  In  tbe 
same  Instant  one  realized  two  distinct  (acts:  Firstly,  that  the  two  skuas  were 
no  lofiger  near  tbelr  nest;  and,  secondly,  that  the  eagle  bad,  with  five  stu- 
peadoua  flaps  of  those  vsst  wlng^  shot  upward  Into.the  dooda 
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At  the  MUD«  Itutuot  It  seemed  as  thongh  a  big  brown  prolectlle  hurtled  past 
vactly  beneatli  bim,  and  s  fraction  of  a  second  later,  as  ttaoogh  another  one 
had  bit  Um.  Tnere  was  a  bnrvt  of  feattaera  and  a  wblrl.  The  eagle  appeared 
Ktddenl;  to  grow  much  lai^er,  mlracnlonal;  to  aproat  an  extra  and  smaller, 
Oiinner  pair  of  wlnga,  and  to  reel  In  his  flight,  recoTer,  i«el  again,  torn  balf 
over,  aa  U  greKritng  aome  Invisible  foe,  drop  like  a  tbanderbolt  some  200 
feet,  and  then  break  Into  two  pieces,  the  larger  piece  slanting  upward  on  the 
one  band  and  the  smaller  executing  the  same  wonderful  aerial  evolution  on  Uie 
other. 

Then  were  the  facta  made  plain.  The  smaller  portion  was  the  skua.  He  bad 
darted  like  lightning  upon  the  eagle's  back  and  chjng  there  for  a  secwd  or  two — 
oDiij  tor  a  second  or  two,  but  it  seemed  minutes  wliile  the  two  tell — after  tbe 
king  had  avoided  bis  mate's  first  reckless,  headlong,  craiy  rush. 

I  have  no  btve  to  describe  to  you  what  followed,  because  the  laboring  human 
eye  was  far  too  slow  to  see  and  the  brain  to  grasp  the  eleetrlc-qulck  paaaage  of 
eventa  I  only  know  that  one  was  dimly  aware  that  some  Btupendoos  battle 
was  going  on  up  there  in  the  dim  nortbam  heavens ;  that  bodies,  large  bodies, 
buntlag  with  lite  and  a  dosan  uncurbed  wild  passions,  were  sweating  and 
swerving,  and  swooping,  and  swaying,  and  streaking,  and  stabbing,  and  slash- 
ing, and  (trlvlDg,  and  screaming  in  one  wild  welter  of  wihlerlng  qteed.  And  all 
the  TCblle  tbe  land  below,  save  for  tbe  huddled  sheep,  lay  as  deserted  aa  If  a 
hand  had  come  down  and  swept  It  clean  of  life.  Tet  one  knew  that  In  reality 
hondreds  and  hundreds  of  sharp  eyes  were  watching  from  covw  that  battle  of 
the  overlords  of  the  Bir  and  calculating  tbe  chances  of  life  upon  its  Issue. 

Slowly,  second  by  furious  second.  Inch  by  hard-foaght  inch  It  looked  from  the 
earth,  but  mile  by  mile  It  waa  re&Uy,  up  there  in  the  unbounded  airy  qxicea, 
the  battle  receded,  receded  upward  and  northward,  till  the  straining  eye  was 
at  last  only  conscious  of  a  faraway  blur,  a  dandng  of  specks,  as  It  were  gnats, 
on  the  vision,  and  then,  with  an  almost  audible  sigh  from  tbe  bidden  specta- 
tors, of  nothing. 

Mr.  Bjch's  impresBioiiB  of  tbe  behavior  of  the  skna  are  ezpr«seed 
in  his  notes  as  follows : 

This  Is  the  overlord  of  tlie  fishing  grounds,  fearing  no  bird  here.  Whether 
the  skna  would  successfully  contest  with  the  black-backed  gull  the  writer  Is 
unable  to  state,  aa  the  two  did  not  come  together  under  his  observation,  but 
he  tUnka  that  the  skua  need  have  little  uneaalness  as  to  tbe  outcome  of  bat> 
tl&  The  difference  In  slie  between  tbe  black  bt.t±  and  the  skua  la  moatly  a 
matter  of  measurements,  due  In  part,  at  least,  to  tbe  ekua's  shortneaa  of 
rodder.  In  bulk  and  weight  there  Is  less  difference,  probably,  than  Is  shown 
by  these  figures,  and  in  physical  powers.  Judging  from  appearaocee,  there  is 
Uttle  to  choose  between  them.  Of  the  tvra,  the  skua's  armament  seems  the 
better  fitted  for  damaging  an  enemy,  and  be  seems  to  possess  greater  speed  and 
■kill  in  maneuvering— a  fli^t  st  greater  povrer  and  control  than  has  his 
rival,  who,  gull-like,  is  a  drifter  rather  than  a  filer.  Certain  it  Is  that  the 
hag,  tern,  kltUwake,  and  herring  gull  move  respectfully  aside  when  the  "  sea 
hen  "  comes  sailing  above  them,  tor  all  these  he  berries  and  robs  constantly, 
performing  In  the  realms  of  the  sea  the  same  robber  tactics  which  the  raptorial 
birda  carry  on  among  the  feathered  people  ashore.  Are  the  hags  or  the  gulls 
sgaabbllng  over  a  bit  of  waste  or  strtvlng  to  tear  a  "  pcA&blown  "  flah  which 
has  drifted  away  trvm  the  steamer's  side ;  over  the  struggling  mess  there  comes 
the  shadow  of  broad  wings;  a  heavy  body  drops  among  them  regardless  of 
what  may  be  beneath  it;  the  weaker  move  respectfully  aside  and  leave  the 
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newcomer  In  tindlaturb«d  poBBeeaton  of  tbe  «poU.  Over  Ui  abovUec  tbe  akuK 
gazes  at  the  steamer,  making  01117  now  and  tben  a  tentative  pnll  at  tbe  tiodj 
ol  his  prey,  until  It  has  floated  to  a  safe  4'"ti'"'^  whea  be  begins  to  rip  and 
tear  It  with  hie  powerful  beak.  To  lose  all  Interest  In  that  psttlcniar  mond, 
h&g  or  gull  that  comes  near  the  spoU  needs  to  look  bnt  Mce  at  that  lowered 
head  with  Its  bristling  crest,  and  the  powerful  wing  opraiaed  to  strlk& 

Wmter. — ^Tbe  status  of  the  skua  as  an  American  bird  is  based 
largely  on  its  occurrence  on  the  fishing  banks  off  the  coasts  of  iN'ew- 
foundland  and  New  England.  Probably  the  birds  whii^  occur 
there  in  winter  are  of  this  q>eoiefl,  bnt  the  following  notes  by  Mr. 
Sich  suggest  the  possibility  that  the  birds  seen  there  in  summer  may 
be  of  one  of  the  Antarctic  species: 

Id  the  main,  the  "  sea  hen  "  seems  to  bave  been  considered  a  winter  victor 
to  our  coasts,  somewhat  nnusaal  during  tbe  summer  m<^ltb^  yet  my  records 
show  its  presence  here  from  June  19  to  November  B,  with  Its  period  of  greatest 
abundance  from  August  12  to  September  10  (this  in  tbe  "  South  part  of  the 
channel,"  86  miles  east;  south  from  Sankaty  Head,  68°  —42'  W.;  41*  —20'  N.), 
with  nambers  diminishing  thereafter  until  the  last  appearance  therein  noted 
on  November  S,  1913.  The  writer  remained  upon  tbe  flsblng  grounds  21  days 
later,  but  did  not  again  note  its  presence  there. 

These  facts  have  suggested  to  Mr.  Norton  that  the  "  Bea  hen  "  of  the  sum- 
mer months  may  have  come  from  the  Antarctic  with  the  sbeerwaters,  returning 
thither  to  breed  among  tbe  penguin  rookeries  of  tbat  little-koown  continent  on 
the  underside  of  the  world ;  while  the  Auas  of  the  winter  months  may  come 
from  the  northern  breeding  grounds  of  the  species. 

It  is  r^rettable  that  I  was  unable  to  collect  any  specimens  with  which  to 
make  comparisons  and  to  go  deeper  Into  this  matter.  There  would  have  been 
very  little  difficulty  in  getting  material,  as  tbe  "  sea  hen,"  while  more  careful 
tbao  tbe  "  goU-chaaers,"  was  not  vvy  shy,  and  alwta  at  80  yards  or  even  less 
would  have  been  freqn^iC. 

DISTBIBDnOM . 

Breeding  range. — Islands  of  the  Korth  Atlantic  Ocean,  Greenland, 
Iceland,  the  Faroe  and  Shetland  Islands.  Said  by  Kumlien  to  breed 
at  Lady  Franklin  Island  north  of  Hudson  Strait. 

Winter  range. — ^The  North  Atlantic  Ocean,  occasionally  reaching 
land.  From  the  Great  Banks,  off  Newfoundland,  and  Georges  Bank, 
off  Massachusetts,  to  New  York  (Long  Island) .  In  Europe  from  the 
British  Islee  and  Norway  south  to  Gibraltar.  Occaeloiul  in  the 
Mediterranean  Sea  and  on  inland  waters. 

Spring  migration. — Migration  dates  in  North  America  are  so  few 
as  to  appear  little  more  than  straggling  records.  Labrador:  Straits 
of  Belle  Isle,  June  22. 

FaU  migralion. — Birds  reach  Georges  Bank  in  July.  Massachu- 
setts dates :  Ipswich,  September  17 ;  Woods  Hole,  Augiut  30  and  Sep- 
tember 19 ;  Pollock  Bip,  September  10 ;  and  Nantucket  Shoals,  Octo- 
ber 17.  Recorded  from  New  York  (Long  Island)  as  early  as 
August  10. 
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Casual  records. — Accidental  inland  in  New  Yoi^  (Niagara  Biver, 
spring,  1886). 

Sffff  daiea. — Iceland:  Twenty-four  records  May  20  to  June  S3; 
twelve  records  June  S  to  15.    Greenland :  One  record  June  21. 


The  preceding  species,  Catharacta  skua,  has  been  refwrted,  as  a 
straggler,  on  the  ccnsts  of  California  and  Washington,  where  speci- 
mena  have  been  taken,  as  recorded  below. 

These  records  have  always  seemed  open  to  queetion  as  it  seemed 
unlikely  that  a  bird  of  the  Atlantic  Ocean  would  stray  so  far  away 
from  its  normal  habitat 

Here  are  at  least  two  other  species  of  skua,  which  are  fairly  com- 
mon in  certain  parts  of  the  South  Pacific  and  South  Indian  Oceana, 
which  would  be  much  more  likely  to  wander  to  the  coast  of  Cali- 
fornia. Thinking  that  these  records  might  refer  to  Catkaracta 
chSejigis  or  Catharacta  lonnl^erffi,  I  opened  correspondence  regard- 
ing them  with  Mr.  Harry  3.  Swarth,  which  resulted  in  his  sending 
nje  one  of  the  birds.  After  consultation  with  Mr.  Robert  Cushman 
Murphy,  who  is  familiar  with  these  species  in  life,  and  after  compar- 
ing it  with  series  of  specimens  of  chUensis,  loTvnhergi,  and  antarctiea 
in  various  museums  in  Cambridge,  New  York,  and  Washington,  I 
have  de<»ded  to  provisionally  refer  these  birds  to  the  above  species, 
Catharacta  chUenm,  of  which  they  probably  represent  an  immature 
plumage  or  a  dark  phase. 

DISTBIBUTION. 

Breeding  range. — Unknown. 

Range. — ^Moet  abundant  an  the  coasts  of  Chile  and  Peru,  but  found 
OB.  both  coasts  of  aoothem  South  America,  from  Bio  Janeiro,  on  the 
Atlantic  side,  to  Callao,  Peru,  on  the  Pacific  side.  Wanders  north- 
ward, perhaps  regularly,  in  the  Pacific  Ocean  to  Japan  (Sagami 
Sea,  August  23,  1903),  California  (Monterey  Bay,  August  7,  1907, 
and  August  4  and  September  21, 1910) ,  Washington  (off  Gray's  Har- 
bor, June  28,  1917),  and  British  Columbia  (off  Vancouver  Island, 
June  20, 1917). 

SnBCORUtniS  POIUBINDa  <TMamtawk>. 
VOKAXm  ItaOEM. 

EUBITS. 

To  most  of  us  this  and  the  other  jaegers  are  known  only  as  sum- 
mer and  fall  visitors  on  our  coasts  or  on  the  fishing  banks,  where 
they  are  constantly  harassing  the  smaller  gulls,  the  terns,  and  the 
^earwaters,  from  whom  they  obtain  by  force  a  large  part  of  their 
food  supply.  The  pMmwine  is  the  largest  of  the  three,  but  by  no 
17478S— a— 2 
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means  the  most  aggreBsiTe.  Few  of  us  hsre  ever  seen  it  cm  its  bned* 
ing  grounds,  which  lie  witjiin  the  Arctic  Circle,  where  it  ifl  widdj 
scattered  orer  the  boandhaR  plains  of  the  marshy  tondra. 

Sfrmg. — Dr.  E.  W,  Ndson  (1887)  eays  of  its  aniTal  in  nortbeni 
Alaska: 

The  earliest  attItbI  of  tbte  bird  Is  firing  waa  Haj  IS  at  tbe  Takon  month 
where  tbe  wrlt«  found  it  Beorchlng  for  food  akmf  tl>e  tce-corcred  rlTer  dwn- 
nela.  Tber  became  more  common,  mitU,  br  U>a  last  <rf  tbe  mtmtb,  from  a  doiea 
to  20  mli^t  be  seen  every  day, 

Mr.  Frank  C.  Hennessey,  who  accompanied  the  A.  P.  Low  expedi- 
tion to  the  regions  north  of  Hndson  Bay,  says,  in  his  notes,  that "  the 
first  of  this  variety  was  seen  to  arrive  in  the  q)ri&g  at  Winter  Har- 
bour on  May  Qftth." 

/testing. — ^Very  little  has  been  published  on  the  nesting  habits  of 
the-pomarine  jaeger.  Mr.  Hennessey,  in  the  notes  referred  to  above, 
which  he  kindly  sent  me,  states  that  these  birds  are  "  abundant  abont 
Winter  Harbour,  where  they  breed  on  the  low,  flat,  marsh;  land  in 
the  neighborhood,  choosing  the  small  mounds  or  slight  elevations  that 
abound  in  these  places  upon  which  to  rear  their  brood.  The  nest  is 
a  slight  depression  in  the  soil  of  the  elevation  and  just  deep  enoogh 
to  admit  the  eggs  and  breast  of  tbe  bird.  Ko  material  is  used  in  its 
construction,  but  the  bottom  is  covered  with  much  loose  soil  and  rub- 
bish apparently  blown  in  accidentally."  Mr.  C.  Boyce  HjU  (1900) 
published  the  following  account  of  the  nesting  habits  of  this  speciee 
in  Siberia : 

On  onr  way  down  the  Yenisei  the  steamer  whlcb  waa  towing  as  fortunate^ 
ran  ashore  on  ooe  of  tbe  nnmerotu  sand  bonks  which  abonnd  In  this  river.  I 
say  fortunately  because  It  enabled  ns  to  discover  this  skna  nesting.  After 
having  Inquired  the  probable  daration  of  our  stopp&fe,  Popan  and  I  agreed  to 
explore  tbe  small  islands  near  at  hand — a  group  named  tbe  Br^otaky.  We 
took  one  each,  and  on  mine,  a  large,  flat  marsh,  I  obaerred  a  Pomatorhlne  akoa. 
whlcb  waa  presently  Joined  by  another.  Tbe  birds  did  not  api>ear  at  all  denuu- 
stratlve  nor  to  resent  Intmslon,  Ilfce  the  long-tailed  skuas,  so  I  thought  Uiey 
could  not  be  nesting.  But  after  much  searching  and  watching  I  observed  one 
iettle  right  In  the  center  of  the  marsh,  so  at  once  proceeded  to  tbe  spot  Tbe 
bird  rose  when  I  waa  within  a  few  yarda  of  It,  and  to  my  delist  I  saw  &e 
nest  with  two  «gga.  I  waited  a  few  momenta  ft>r  the  skua  to  cone  wltUn  ahot 
and  killed  it;  after  puisnlng  Its  mate,  I  captured  that  also.  Tbe  nest  was  a 
mere  depression  In  the  ground,  on  a  siiot  rather  drier  thsn  the  surrounding 
marsh,  and  to  reach  It  I  was  at  times  np  to  my  knees  In  swamp ;  so  that  lud 
It  not  been  for  a  foundation  of  Ice  at  a  depth  of  from  18  inches  to  2  feet  from 
tba  surface  I  do  not  think  I  should  bare  been  able  to  record  this  event.  I 
■lao  fonnd  nesting  on  this  island  some  scaup  ducks  and  red-necked  phalaropes. 

Mr.  Ladwig  Knmlien  (18T9)  found  this  species  breeding  on  the 
Qreenland  coast  under  very  different  conditions.    He  writes: 

I  have,  however,  nowhere  found  them  so  very  common  as  on  the  aoatbem 
iftons  ot  DiAo  lausd;  at  Laatpoidit  and  Fortuna.Bay  there  mtatt  have  ben 
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man)-  hundred  pain  neetlDg.  Tbelr  braedlnE  place  was  «n  inacce«dbl«  dlfl 
about  bait  a  inlle  from  the  seashore.  The  greater  nainber  of  the  birds  neetliig 
btm  were  In  the  plamage  described  la  Doctor  Coues's  monograph  of  the  Larldae 
as  the  nearly  adnit  plnmaee ;  but  there  were  also  a  good  many  blrda  that  were 
tmloolOTed  bla<^lsh  brown  all  oTCr,  bnt  wttb  the  long  mttieally  twtoted  tall 
fcatben.  That  these  were  breeding  I  tUnk  then  can  be  bo  donbt,  as  I  aaw 
tbem  canjlng  food  tip  to  the  ledgea  on  the  cUlT,  for  the  joong  I  sgppose. 

Effgt.—'Tiie  Pomarioe  jaeger  lays  two  or  three  eggs  to  a  eet, 
luii^y  the  fonner.  They  are  said  to  be  scarcely  distingaiahable 
taxa  certain  egga  of  the  parasitic  jac^r  or  of  the  mew  guU,  but 
ate  more  pointed.  The  ^pe  is  ovate  or  pointed  ovtte.  The  shell 
is  smooth  and  sli^tly  glossy.  The  grotmd  oolor  Tsriee  from  "  brown- 
ish olive  "  or  "  Bniaaels  brown  "  to  **  olive  lake  "  or  "  dark  oUve  bnff." 
Th^  are  rather  sparingly  q>otted  with  "bone  brown,"  "bister," 
"  cheetnut  brown,"  or  "  smiff  brown,"  and  occacdonally  with  under- 
lying spots  or  blotches  of  various  shades  oi  drab  or  gray.  The  meaa- 
uiements  of  48  eggs,  in  various  collections,  average  fi2  by  44  milli- 
meters; the  egge  showing  the  four  extremes  measure  78.6  by  44.9, 
68  by  48,  57.2  by  43.6,  and  58.6  by  40  millimeters. 

Phanagea. — ^The  young  when  first  hatched  is  covered  with  long 
soft  down,  of  plain  colors  and  unspotted ;  tlw  upper  parts  are  "  clove 
brown  "  or  "  olive  brown  "  and  the  under  parts  "  drab  "  or  "  light 
drab."  The  plumage  appears  first  on  the  scapulars,  back,  and  wingt, 
then  on  the  breast,  and  the  full  juvenal  plumage,  whieh  is  not  dis- 
tinctly separated  from  the  first  winter,  is  acquired  before  the  young 
bird  is  fully  grown.  Tlie  first  winter  plumage  is  the  well-known 
brownish  mottled  i^umage,  in  whidi  the  body  feathers  and  particu- 
larly the  scapulars  are  heavily  barred  transversely  with  dark  browns 
or  dusl^  tints  and  tipped  with  rufous  or  pinkidi  buff ;  tiie  central 
tail  feathers  are  only  slightly  elongated  beyond  the  other  roc^rioes. 
llus  plumage  is  worn  with  dight  changes  all  through  the  first  year, 
or  until  the  first  postnuptial  mcdt,  which  begins  in  June  and  lasts 
until  October.  The  mfous  or  buff  edgings  gradually  fade  out  to 
white  during  the  winter;  during  the  molt  into  iha  second-year 
plumage  August  birds  show  old  barred  feathers  with  white  edgings 
and  new  barred  feathers  with  rufous  edgings.  The  second  winter 
plumage  is  still  mottled  or  barred,  but  is  much  lighter  colored; 
the  browns  are  grayer  and  there  is  more  white,  the  rufous  edgings 
soon  disappearing.  There  is  less  barring  on  the  under  parts  uid 
the  belly  is  often  whol^  white  ceoitrally;  the  under  tail-ooverts  are 
heavily  barred  with  white  and  dusky.  There  are  sometimes  signs  of 
the  golden  collar  in  this  plumage.  If  there  is  any  molt  in  the 
spring,  it  is  only  partial,  and  probably  the  yottog  bird  does  not 
breed  in  this  plumage  the  second  spring. 

At  the  second  postnuptial  molt  the  following  summer,  when  the 
bird  is  about  2  years  old,  the  third-year  plumage  is  assumed.    This 
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plumage  is  practically  the  same  as  the  adult  in  many  individuals; 
the  upper  parts  are  unifonaly  dark,  except  that  the  white  and  golden 
collar  encircles  the  neck ;  the  two  central  tail  feathers  become  much 
elongated ;  the  under  parts  are  mainly  white,  with  more  or  less  dusky 
mottling  on  the  neck,  upper  breast,  and  sides;  and  tlie  loww  abdo- 
men and  under  tail-corerts  become  dusky,,  but  in  some  individuals 
these  are  veiled  or  mixed,  more  or  less,  wi^  white.  There  is  great 
individoiU  variation  in  the  amount  and  extent  of  the  dusky  mottling 
in  the  white  areas,  in-tiie  amount  of  white  in  the  dark  under  tail- 
coverts,  and  in  the  extent  of  tiie  white  and  golden  ctdlar  at  this  age; 
but  as  there  is  not  much  further  progress  to  be  made  toward  ma- 
turity, the  third-year  birds  may  be  conadered  practically  adnlL  The 
folly  adult  plumage,  without  much  mottling  in  either  the  light  or 
the  dark  areas  and  with  the  fully  developed  golden  collar,  increases 
in  perfection  with  subsequent  molts;  the  clear  dark  crisum  and 
under  tail-coverts  are  assumed  when  the  bird  is  about  3  years  old, 
though  vigorous  birds  may  acquire  thraa  before  that  time.  I  have 
never  seen  a  specimen  in  which  the  neck,  breast,  and  shoulders  were 
entirely  free  from  dusky  mottling. 

Birds  in  the  dark  phase  of  plumage,  apparei^y,  undeigo  Uie  same 
sequence  of  plumages  to  maturity,  thou^  I  have  not  been  able  to 
trace  the  changes  so  satisfactorily.  In  the  first-year  plumage  Uiey 
are  much  darker  than  in  the  light  phase,  with  the  white  barring  much 
more  restricted.  I>uring  the  second  year  they  are  almost  wholly 
dark  with  some  whitish  and  rufous  edgings  above  and  below.  The 
third-year  and  adult  plumages  are  hardly  distinguishable,  both  being 
uniformly  dark,  but  some  specimens  show  an  indicati<m  of  the  golden 
collar,  more  or  less  distinctly,  which  are  probably  the  older  birds. 
The  molt  of  the  contour  feathers  in  both  phases  occurs  in  summer, 
from  June  to  October,  and  the  flight  feathers  are  molted  in  Octobw, 
banning  with  the  inner  primaries  and  the  central  rectrices.  The 
prenuptial  molts  of  botii  young  birds  and  adults  are  probably  in- 
complete, but  specimens  of  winter  and  early  spring  birds  are  too 
scarce  to  demonstrate  it. 

Food. — ^The  predatory  feeding  habits  of  the  jaegers  are  familiar 
to  everyone  who  has  studied  the  habits  of  our  sea  birds  during  tiie 
latter  part  of  summer  and  fall.  They  are  the  notorious  pirates  and 
freebooters  among  sea  birds,  the  highwaymen  that  persecute  their 
neighbors  on  the  fiidiing  gronnds  and  make  them  "stand  and  de- 
liver." It  is  no  uncommon  sight  on  the  New  England  coast  to  see 
one  or  two  of  these  dusky  robbers  darting  through  a  flock  of  hover- 
ing terns  or  small  gulls,  or  giving  chase  to  the  lucky  one  that  has 
caught  a  fish,  following  every  twist  and  turn  in  its  hurrying  flight 
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as  it  tries  to  dodge  or  escape,  close  at  its  heels  as  if  attached  by  an 
invisible  string.  At  last,  in  desperation,  the  harassed  tern  drops 
its  fish  and  the  relentless  pursuer  seizes  it  before  it  strikes  the  water. 
Occasionally  the  indignant  tern  voids  its  excrement  instead,  which 
the  jaeger  immediately  seizes,  as  if  it  wei«  a  dainty  morsel. 

Of!  Chatham,  Massachusetts,  we  often  saw  this  and  the  next  spa- 
des, which  are  called  "  jiddie-hawks"  hj  the  fishermen,  mingling 
with  the  shearwaters  and  browbeating  them  as  they  do  the  gulls 
and  terns.  As  soon  as  the  shearwaters  began  to  gather  about  our 
boat  to  pick  up  the  pieces  of  cod  liver  that  we  threw  overboard, 
the  jaegers  would  appear  and  take  a  hand  in  the  general  scramble 
for  food.  They  are  quick  to  sense  the  idea  that  a  gathering  flock 
of  sea  birds  means  a  feast  to  be  obtained  by  force.  The  "  haglets  ** 
are  greedy  feeders,  and  soon  gulp  down  what  pieces  of  food  they 
can  find,  but  they  have  learned  by  many  a  painful  squabble  that 
they  are  no  match  for  the  active,  fighting  "  jiddie-hawks,"  and  they 
are  soon  forced  to  disgoi^  or  to  surrender  th«  field. 

Mr.  Kumlien  (1878)  says  that  on  the  Greenland  coast  "they  live 
to  a  great  extent  upon  the  labors  of  the  kittiwake,  though  they  do 
not  hesitate  to  attack  Larua  leueopterus,  and  even  glaucta.  They  are 
destructive  to  young  birds  and  eggs.  It  is  a  common  sight  to  see 
five  or  six  after  one  gull,  which  is  soon  made  to  disgorge,  and  then 
the  jaegers  fight  among  themselves  for  the  morsel,  which  often  gets 
lost  in  the  mU6e."  In  addition  to  the  food  stolen  from  other  birds, 
the  pomarine  ja^er  lives  on  what  it  can  pick  up  in  the  way  of  offal* 
carrion,  and  scraps  thrown  from  the  galley.  It  devouie  youaog  birds 
and  eggs,  and  even  small  mammals,  such  as  mice  and  lonmings. 

Mr.  Albert  W.  Tuttle  (1911)  publishes  the  following  account,  con- 
tained in  a  letter  from  Mr.  Allen  Moses,  of  -Grand  Manan,  New 
Brunswick : 

I  saw  B  pomarioe  Jaeger  catch  a  phalarope.  Th^re  wbb  a  pair  of  the  }aeg«ra. 
Tbe  fenuile  started  after  the^haloropee  end  chased  them  a  long  time.  Tb«r 
were  too  amart  tor  ber,  and  after  a  long  cbaae  ibe  separated  out  one,  and  tb«a 
tbe  male  gare  chose,  and  In  a  fen  mlnates.  with  the  two  chasing  the  little  fel- 
low, one  canght  him  within  a  hundred  yards  of  the  Teasel ;  then  they  both  lighted 
In  the  water  and  ate  him. 

fi«Aai«or.— Were  it  not  endowed  with  splendid  powers  of  flight 
the  pomarine  jaeger  could  never  perform  the  feats  indicated  above. 
It  is  not  only  swift  and  powerful,  but  it  has  wonderful  command 
of  its  powers  on  the  wing.  It  can  be  easily  recognized  by  its  superior 
Edze  and  by  the  peculiar  shape  of  its  elongated,  central  tail  feathers, 
which  are  broad  and  blunt  and  are  held  with  their  vanes  in  a  verti- 
cal plane,  like  a  rudder.  Its  ordinary  flight  is  steady  and  direct, 
with  rather  slow,  constant  wing  beats.     Mr.  Walter  H.  Bich  haa 
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contributed  the  following  notee  on  one  of  its  spectocnlar  perform- 
ances: 

On  several  occaaloDS  I  have  seen  the  "gull  chaser"  toni  a  complete  baCk 
Bomersanlt  In  tbe  air  to  make  a  dtve  apon  some  piece  of  tOod  on  ttie  watw  which 
tbe  sweeping  gate  had  cMused  It  to  oTerniD.  Often,  too,  It  Oau  makes  Its 
piratical  raids  iqwi  some  lucklew  hag,  which,  almost  too  late.  U  finds  In 
possession  of  a  morsel  which  It  deans  too  dainty  to  be  wastod  oo  a  mere 
sqneallng  shearwater.  And  eo  It  rises  against  the  breeze,  tarns  itself  npslde 
down  and,  with  wings  half  closed,  darts  at  its  victim  from  alMve  like  a  lance. 
Bnt  the  hag  stands  to  his  gnns;  a  sqaealing,  choking  remonstrance,  a  ml^ty 
gulp,  and  if  the  Jaeger  has  luck  he  may  capture  a  amall  trwment  ot  the  ^MlL 

Mr.  Rich  says  that  the  usual. "call  is  a  sharp  'which-yew,'  also 
a  squea^  whistle,  and  occasionally  a  squealing  note  like  the  '  week- 
week  '  of  the  herring  gull,"  Doctor  Nelson  ( 1887)  says  that  it "  has  a 
low,  harsh,  chattering  cry  when  feeding  with  its  companions." 

Its  behavior  toward  other  species,  which  has  been  partially  shown 
above,  is  not  above  criticism ;  its  motto  seems  to  be  that  might  makes 
right;  it  therefore  uses  some  discretion  in  the  choice  of  victims  for 
persecution.  The  terns  and  the  kittiwakes  are  the  ones  most  regu- 
larly abused,  the  ring-billed  and  the  herring  gulls  are  less  frequently 
persecuted,  and  it  seldom  ventures  to  attack  the  glaucous  or  the 
great  black-backed  gulls.  Size  and  strength  do  not  always  bring 
courage,  and  the  pomarine  jaeger  seems  to  be  lacking  in  the  latter 
quality.    Doctor  Nelson  (1887)  writes: 

Titer  are  clumsy  and  cowardly  as  compared  with  their  smaller  relatlreB. 
When  one  of  this  species  chances  to  cross  the  path  of  the  smaller  spedea,  tbe 
latter  almost  Invariably  gives  dtass  and  beats  Its  chunsy  antagotUst  off  tbe 
field  by  repeatedly  darting  down  from  above.  This  attack  unbarrasaea  the 
large  bird,  so  that  It  fllndiea  and  dives  and  oft^i  allots  and  watches  an 
opportunity  to  escape  from  its  nimble  aBsailant.  One  that  was  driven  to 
alight  In  the  river  thrust  its  head  under  water  at  every  swoop  of  its  assailant 
and  exhibited  the  most  ludicrous  terror.  When  on  the  wing  th^  nsuoUy  ward 
off  an  attack  from  one  side  by  a  half-closed  wing,  and  if  above,  both  wings  are 
raised,  forming  an  arched  shield  above  the  back. 

F(Ul.—Tha  fall  migration  of  the  jaegers  ifl  governed  largely  by 
the  food  supply,  which  depends  on  the  movements  of  the  fi^  on 
which  tbe  gulls,  terns,  and  shearwaters  feed.  On  the  New  England 
coast  we  usually  look  for  the  jaegers  in  August,  especially  where  the 
bluefish  or  mackerel  are  running  in  schools  and  driving  the  small 
fry  to  the  surface.  During  seasons  when  these  fish  are  scarce  the 
jaegers  and  shearwaters  are  absent,  perhaps  following  other  schools 
of  fish  far  out  at  sea.  And  when  the  bluefish  and  mackerel  move  off 
the  coast  in  the  fall  the  jaegers  disappear  with  them.  They  are 
seldom  seen  on  our  coasts  in  winter.  We  do  not  know  very  much 
about  their  winter  range  and  habits,  but  they  probably  spend  this 
season  roaming  at  large  over  the  open  ocean  wherever  ^ey  can  find 
a  chance  to  ply  their  trade  as  pelagic  pirates. 
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Breeding  range. — Northern  parts  of  the  Northern  Hemisphere. 
In  North  America  east  to  centrid  Greenland  (latitude  64"  to  73"  N.). 
Sonth  to  Cumberland  (Exeter  Sound)  and  Hall  Peninsula  (Qrinn^ 
Bay),  Melville  Peninsula  (Winter  Ibirbor),  and  the  Arctic  coast  of 
North  America.  West  to  northwestern  Alaska  (Kotzebue  Sound  to 
Point  Barrow.  North  to  Melville  Island,  Banks  Island,  North 
Somerset,  and  probably  others  of  the  Arctic  islands.  In  Europe 
from  Iceland  to  Spitzbergen,  and  Nora  ZembU,  perhaps  occasionally 
on  the  coast  of  northern  Norway ;  also  in  northeastern  Siberia  and 
probably  the  entire  Siberian  coast  Siberian  birds  bare  been  de- 
scribed as  a  distinct  subspecies,  but  it  is  doubtful  if  on  good  grounds. 

Winter  range^ — Poorly  defined.  Probably  in  Southern  Hemisphere 
south  to  Peru  (Callao  Bay),  northern  Australia  (Cape  York), 
Burma,  and  South  Africa  (Walfisch  Bay) ;  also  said  to  occur  on 
inland  waters  of  Europe  south  to  the  Mediterranean,  and  in  small 
numbers  from  the  coast  of  southern  California  to  the  Qalapagos; 
occasional  in  winter  in  the  Orkney  Islands,  off  the  south  coast  of 
England,  and  off  Japan.  It  seems  probable  that  these  more  northern 
records  axe  not  true  wintering  birds,  but  late  migrants  or  stragglers. 

Spring  migration. — Northward  off  both  coasts  of  North  America. 
Early  t^tee  of  arrival:  North  Carolina,  Cape  Hatteras,  April  16; 
Hassachusetts,  May  28;  Maine,  May  28;  New  Brunswick,  Grand 
Manan,  May  26 ;  Melville  Peninsula,  Winter  Harbor,  May  29 ;  Green- 
land,  June  10;  California,  San  Francisco  Bay,  May  5;  Alaska,  St. 
liichael,  May  23,  and  Point  Barrow,  May  23  to  June  6;  northeastern 
Siberia,  Liakoff  Islands,  June  20. 

FdU  migratMn. — Southward  by  same  routesi  Early  dates  of 
arrival:  Newfoundland,  Bonne  Bay,  August  16;  Nova  Scotia,  Sable 
Island,  September  3;  Rhode  Island,  September  13;  New  Jersey, 
October;  Alaska,  Kodiak  Island,  August  15;  Washington,  Puget 
Sound,  September  7;  California,  Monterey  Bay,  August  2;  Mexican 
coast,  October  6;  Peru,  Callao  Bay,  November  17.  Late  dates  of 
departure :  Northeastern  Greenland,  latitude  Ih"  49'  N.,  August  6 ; 
western  Greenland,  Disco  Island,  September  6;  Nova  Scotia,  Halifax, 
October  4;  Maine,  late  October;  Massachusetts,  December  9;  Rhode 
Island,  October  11 ;  New  York,  Long  Island,  October  30 ;  New  Jersey, 
December ;  Alaska,  Point  Barrow,  August  15  to  September  20 ;  Wash- 
ington, Puget  Sound,  October  22;  California,  Monterey  Bay,  Octo- 
ber 27. 

Casual  records. — Spring  records  from  Nebraska  and  Michigan  and 
fall  records  from  Pennsylvania,  Ohio,  Illinois,  and  Missouri  are 
probably  casual  stragglers,  but  they  may  indicate  a  limited  migra- 
tion through  the  interior  ^m  Hudson  Bay. 
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Egg  dates. — Point  Barrow,  Alaska:  Twenty- four  records  June  12 
to  27 ;  twelve  recordB  June  17  to  20.  Iceland :  Three  records  May  21, 
June  1  and  28. 

SmCOKAKniS  PASASmCCS   (LIh>md). 

rAXABino  JAX6XB. 

HABITS. 

ContfihuteA  by  Charlet  WendeU  Tov)niet%a. 

As  one  watches  a  flock  of  terns  whirling  like  driven  snow,  now 
here,  now  there,  and  ever  and  anon  plunging  for  fi^,  one  may  some- 
times see  a  dark,  hawk-like  bird  suddenly  appear  on  the  some  and 
spread  devastation  in  the  ranks.  With  relentless  energy  he  singles 
out  and  pursues  some  hapless  individual  until  it  drops  its  prey.  This 
is  a  jaeger,  a  gull-tike  bird,  with  hawk-like  characteristics.  A  more 
appropriate  name  for  him  would  be  robber  rather  than  jaeger  or 
hunter,  for  he  obtains  his  food  by  robbing  other  birds.  He  has, 
however,  all  the  grace  and  agility  of  the  true  bunting  birds — the 
hawks — but  his  actions  rarely  end  in  bloodshed.  After  all  robbery 
is  a  less  serious  crime  than  murder,  but  the  term  robber  is  oppro- 
brious, while  that  of  hunter  is  not,  so  it  is  perhaps  well  that  the  name 
remains  as  it  is. 

The  parasitic  jaeger  is  circumpoUr  in  its  distribution  and  breeds 
throughout  the  barren  arctic  grounds  in  North  America,  Gremland, 
Europe,  and  Asia.  In  Europe  it  nests  as  far  south  as  the  Shetlands. 
It  winters  from  the  southern  part  of  its  summer  range  along  the 
coast  even  as  far  as  Brazil,  Australia,  and  the  Cape  of  Good  Hope, 
but  in  the  interior  of  the  continents  it  is  only  of  casual  occurence. 

Spring. — In  the  brief  arctic  spring,  when  the  ice  is  breaking  up  and 
the  snowdrifts  are  dwindling,  the  parasitic  jaeger  arrives  on  the 
breeding  grounds  on  the  tundra  near  the  shores  of  the  Arctic  Ocean, 
or  at  a  distance  from  the  sea  on  the  shores  of  ponds  or  lakea  It 
generally  nests  apart,  not  in  communities.  Of  its  couitship  nothing 
is  known.  It  is  possible  that  the  **  wailing  cries  "  described  by  Nelson 
and  mentioned  later  may  be  in  the  nature  of  the  love  song.  When 
surprised  near  the  nest,  Nelson  (1887)  says,  '*it  creeps  along  the 
ground  with  flapping  wings  to  decoy  away  tiie  intruder." 

Nesting, — The  nest  is  a  mere  depression  in  the  soil.  Hacfarlane 
(1908)  says  it  is  "scantily  lined  with  a  few  witiiered  leaves  and 
grasses."  Grinnell  (1900)  in  the  region  of  Kotsebue  Sound,  Alttplm^ 
says  "  the  nest  was  a  slight  saucer-shaped  depression  on  a  low  mossy 
hummock  on  the  tundra.  This  depression  was  scatteringly  lined 
with  bits  of  white  lichen,  such  as  grow  immediately  around  the 
nest."    Thayer  and  Bangs  (1914)  report  that  Koren  found  it  in 
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Kolyms  Polla  .Siberia. 
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noitbera  Siberia  ncetiog  "in  dry  E^ts  in  swuDps."  Bussell  (1898) 
ai-tbe  mouth  of  the  MaekeuKie,  aa;a  that  "  the  nest  was  simpl;  a 
level  bit  of  dry  moes  on  the  tundra  a  few  yards  from  the  water's 
edge." 

Jiffgt, — Only  two  eggs  are  laid  and  one  brood  hattdied.  Nelson 
(1887)  says  the  eggs  are  laid  in  northern  Alaska  hy  June  5.  The 
e^  is  ovate  in  shape,  of  a  doll  olive  varying  to  green,  gray  or  brown 
ground  color,  with  spots,  blotchee,  and  lines  of  a  sepia,  drab,  dark 
chocolate,  and  umber-vinaeeous  color.  These  markings  are  some* 
times  distribated  with  great  uniformity  over  the  whole  egg  or  gath- 
ered as  a  wreath  about  the  larger  end.  The  measurements  of  50 
eggs  in  various  collections  average  67  by  41  millimeters;  the  eggs 
showing  the  four  extremes  measure  61  by  41,  96  by  43,  51  by  40.5, 
and  56  by  38  millimeters. 

Phtmages. — [Author's  note:  I  have  never  seen  a  small  specimen 
of  the  downy  young  of  the  parasitic  jseger,  but  a  half-grown  young 
in  my  collection,  which  is  still  more  than  half  downy,  has  the  down 
of  the  upper  parts  uniform  "  natal  brown,"  paler  on  the  head  and 
neck,  and  ahtt^itig  off  to  "  drab-gray  "  on  the  under  parte.  There  is 
no  indication  of  any  mottling  anywhere.  The  juvenal  plumage  is 
well  advanced  on  the  wings  and  scapulars,  where  it  evidently  appears 
first;  the  feathers  are  appearing  through  the  down  all  over  the 
breast  and  belly  and  on  the  upper  part  of  th«  back ;  the  tail  feathers 
are  bursting  their  sheaths. 

The  sequence  of  plumages  to  maturity  is  practically  the  same,  in 
both  phases,  as  in  the  pomarine  jaeger,  except  that  the  parasitic 
jaeger  normally  acquires  its  fully  adult  plumage  when  a  little  over 
2  years  old.  The  first-year  plumage  is  heavily  barred  above  and 
below  with  rufous  edgings,  which  fade  and  wear  away  during  the 
fall  and  winter.  The  second-year  plumage  is  less  heavily  barred, 
with  narrower  and  whitish  edgings  above,  with  much  more  white  in 
the  underparts,  with  heavily  barred  under  tail-coverts,  with  some- 
what elongated  central  rectrices  and  sometimes  with  a  suggestion  of 
the  golden  color.  At  the  second  postnuptial  molt,  when  the  bird 
is  from  25  to  27  months  old,  the  fully  adult  plumage  is  assumed 
with  no  mottling  or  barring  anywhere,  with  the  dusky  under  tail- 
coverts  and  crifisum  and  with  the  elongated  central  rectrices. 

During  this  molt  the  upper  body  plumage  is  completed  first,  and 
the  last  signs  of  immaturity  to  disappear  are  the  barred  feathers  of 
the  chest  and  flanks.  The  postnuptial  molt  of  both  adults  and 
young  is  complete  and  occurs  in  August,  September,  and  October, 
the  wings  being  molted  in  October.  There  is  probably  an  incom- 
plete prenuptial  molt  also,  but  material  is  lacking  to  show  it  satis- 
factorily.   Fall  adults  in  fresh  plumage  have  the  chin,  throat,  and 
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neck  clouded  with  light  drab  and  the  dark  croim  lesa  pronotuiced 
than  in  spring.  This  disappears  partially  by  wear,  bot  I  have  seen 
<Hie  adult,  taken  in  California  on  April  26,  in  which  this  ^umage 
was  being  replaced  by  a  partial  molt. 

Adult  parasitic  jaegsrs  can  be  distingniahed  in  life  at  a  long  dis- 
tance by  the  downward  extension  of  the  drab  mantle  on  Hm  sides  of 
the  neck  whidi  seems  to  form  a  partial  collar;  this  is  entirely  absent 
in  the  long-tailed  jaeger;  the  long  central  tail  feathers  are  more 
pointed  and  are  held  differently  in  flight  from  those  of  the  pomarine 
jaeger,  as  explained  under  that  species;  these  featheis  are,  however, 
an  unsafe  guide  by  which  to  distinguish  the  parasitic  and  long-tailed 
jaegers,  as  there  is  much  individual  variation  and  overlapping. 
These  last  two  species  can  hardly  be  distinguished  in  life  in  the  im- 
mature plumages.  For  the  best  characters  by  which  they  can  be 
distinguished  in  the  hand  I  would  refer  the  reader  to  Dr.  Leonhard 
Stejueger's  (1885)  excellent  remarks  on  the  subject. 

In  the  dark  phase,  which  may  prove  to  be  a  distinct  species,  the 
sequence  of  molts  and  plumages  is  practically  the  same  as  outlined 
above,  though  the  birds  are  much  darker  in  all  stages.  During  the 
first  year  the  brown  edgings  are  conspicuous,  but  during  the  second 
they  are  replaced  by  narrower  and  whiter  edgings,  the  under  tail- 
coverts  being  heavily  barred  in  both  cases.  The  adult  plumage  is 
wholly  sooty,  with  sometimes  a  trace  of  tbe  golden  collar.] 

The  proportions  of  the  two  phases  vary  considerably.  At  Ips- 
wich in  the  migrations,  which  extend  over  most  of  the  summer,  the 
birds  in  light  phase  outnumber  the  dark  birds  in  the  proportion  of 
8  or  10  to  1.  On  the  Labrador  coast  I  found  those  in  the  dark  phase 
more  numerous  in  proportion  than  at  Ipswich.  Richardson  (1825) 
says  that  on  the  banks  of  the  Coppermine  Biver  in  the  be^niung  of 
July  the  greater  part  of  them  had  dark  abdomens.  Grinnell  (1900) 
in  Alaska  found  a  sooty  bird  mated  with  a  light  one  and  remarks 
that  **  one  could  scarcely  believe  them  to  be  of  the  same  s{>ecies.**  He 
says  that  half  of  this  species  in  June  and  July  were  in  the  dark 
plumage.  Thayer  and  Bangs  (1914)  mention  two  pairs  in  northern 
Siberia,  where  all  four  birds  were  in  the  light  phase,  and  one  pair 
at  Kodiak  Island,  Alaska,  where  the  birds  were  in  the  dark  phase. 
Kelson  (1887)  mentioned  a  similar  dark  couple.  The  difference  be* 
tween  the  two  phases  seems  as  great  as  that  between  the  greater  and 
the  sooty  shearwaters. 

Food. — ^The  feeding  habits  of  the  parasitic  jaeger  vary  consder- 
ably  with  the  locality.  The  host  on  which  it  preys  is  in  some  places, 
as  on  tlie  New  England  coast,  the  commpn  tern,  although  the  arctic, 
roseate,  and  least  terns,  as  well  as  the  Bonaparte's  gull,  may  in  places 
be  added.    On  the  eastern  Labrador  coast  I  found  the  great  flocks  of 
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kittiwakes  to  be  Uke  chief  source  of  its  supplies,  aa  also  is  the  case  in 
Baffin's  X^and,  for  Kumlien  (1879)  says: 


Anderson  (1913),  under  the  heading  "Parasitic  jaeger,"  says; 

Tbe  Jaagen  are  the  terror  of  the  smaller  birds,  spending  tbelr  time  cease- 
leaaly  bswklng  back  and  forth  over  the  tnudra  looking  for  eggs  and  young 
birds.  lATge  Dombers  of  eggs  of  elders  and  gulls  sr«  destroyed  In  the  rookeries 
by  tbe  Jaegers.  Wbenerer  tbe  Arctic  terns  are  nesting  tbelr  neighbors  are  com- 
paraUTdj  safe,  as  t&e  beUlgerent  Uttle  terns  speedily  cause  any  marauding 
Jaeger  to  beat  a  basty  retreat.  I  have  also  sa^i  mddr  tarnstooes  drive  a 
Jaeger  awaf  from  the  oests-  I  OQce  observed  a  pair  of  Jaegers  chasing  a  flock 
of  sandpipers.  One  sandpiper  flew  out  of  the  flock,  the  Jaegers  In  pursuit 
They  seemed  to  work  together,  one  darting  in  while  the  other  turned.  The 
■andplper  Anally  escaped  by  flying  upward  until  almost  out  of  sight,  and  the 
Jaegers  flnalty  gave  up  the  chasb  •  •  •  Some  other  birds  will  also  attack 
the  Jaegers,  which  are  really  cowardly  birds  wh^i  heartily  opposed.  I  have  on 
two  or  three  occasloDa  seen  a  rock  ptarmigan  fly  flercely  at  a  Jaeger  which 
cuDe  too  near  his  ttesUng  place  and  put  tbe  Jaeger  to  IgoomlDlous  flight 

Its  calling  makes  it  one  of  the  most  interesting  sea  birds  to 
watch.  The  advent  of  a  jaeger  among  a  flock  of  terns  occasions 
loud  cries  of  anger  among  the  latter  as  they  scatter  to  the  right 
and  left,  while  the  hunter,  singling  out  one  individual,  chases  it 
mth  great  energy.  No  matter  how  skillfolly  and  rapidly  the  vic- 
tim twists  and  turns,  now  up,  now  down,  now  to  one  side,  now 
the  other,  sooner  or  later,  with  a  few  exceptions,  it  acknowledges  de- 
feat by  dropping  the  fish  from  its  beak  or  by  disgorging  the  con- 
tents of  its  gullet.  These,  the  jaeger,  with  great  skill  and  agility, 
catches  in  mid-air  and  swallows  at  once,  or  on  other  occasions  car- 
ries hanging  from  the  beak  for  a  short  distance  before  satisfying 
its  appetite.  Sometimes  it  alights  on  the  water,  the  better  to  enjoy 
its  meal.    Hdatm  (1S87)  says: 

They  are  very  greedy,  and  frequently  swallow  so  much  that  the;  are  unable 
to  fly  UDtll  a  portion  Is  disgorged. 

The  victimized  terU  meanwhile  vents  its  wrath  at  the  roUwry  in 
no  uncertain  language  and  most  again  set  to  work  for  its  living. 
But  the  jaegers  are  not  always  successful.  Thus,  on  one  occasion, 
I  saw  a  parasitio  ja^er  pursue  a  common  tern  in  a  straight  line  for 
nearly  a  mile,  eventually  to  give  up  the  chase.  Not  infrequently 
two  hunters  combine  on  (uie  victim.  Thus  I  have  notes  of  two 
jaegers  at  Ipswich,  one  in  the  dark,  the  other  in  the  light  phase, 
tiiat  relentlessly  followed  a  common  tern.  The  bird  that  secured 
the  prize  was  at  once  pursued  by  his  companion  and  accessory  in 
theft.  On  another  occasion  two  jaegers  at  Ipswich  were  chasing 
a  tern  that  twisted  in  sharp  angles  and  small  circles  over  the  beach 
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Finally  the  tern  dropped  the  fi^,  which  one  of  the  jaegers  secured 
in  mid-air.  letter  the  two  dashed  into  a  flock  of  about  a  hundred 
terns  and  chased  them  right  and  left.  The  terns  screamed  and 
darted  around  in  great  confusion;  some  retaliated  by  chasing  the 
jaegers. 

Although  this  bird  well  justifies  its  name  paraaiUc,  it  occasionally 
does  some  foraging  for  itself;  thus  King  (1836)  says  that  it  also 
"  subsists  on  putrid  fish  and  other  animal  substances  thrown  up  by 
the  sea."  Turner  {1866),  at  St.  Michael,  Alaska,  says  it  eats  "fishes 
that  had  been  cast  on  the  beach,  shell  fiel),  and  other  animal  food. 
They  also  eat  the  berriee  of  EmpeimiTn  nigrum.'"  The  latter  is  the 
crow  berry  or  the  curlew  berry  of  the  north,  the  berry  on  which  the 
curlew  formerly  fatted  in  countless  numbers.  Turner  also  relates 
an  instance  where  a  parasitic  jaeger  picked  up  a  freshly  tom-off 
muskrat  ^in  that  was  floating  on  the  surface  of  the  water. 

It  seized  the  skin  In  its  beak  and  tben  pasaed  It  to  Its  claws,  by  wbldi  It  car- 
ried It  off  a  Uttie  dlBtaoce  anil  b^an  to  strip  the  adberlns  muscle  and  fat 
from  it 

Kelson  (1887)  reported  that  this  species  eats  also  shrews,  mice,  and 
lemmings.  Eifrig  (1905)  found  bones  and  feathers  in  the  stomachs. 
Seton  (1908)  says  that  in  the  region  of  the  lakes  of  the  barren 
grounds  "  it  lives  much  like  a  hawk  or  a  raven,  coming  when  a  cari- 
bou is  killed  to  share  in  the  oflal.  Once  saw  one  capture  a  Lapland 
longspur  on  the  wing,  and  have  often  seen  it  pursuing  ground  squir- 
rels." Preble  (1906)  gives  the  stomach  contents  of  two  taken  near  the 
Great  Slave  Lake ;  the  first  contained  various  insects  and  the  bones 
of  a  small  bird,  evidently  a  young  tern,  and  the  other  a  dragon  fly, 
various  beetles,  and  a  small  fish.    Anthony  (1906)  says: 

Tbese  deep-sea  IndlTlduels  bad  tbelr  stomachs  filled  to  OTerflowlDg  with  Ddi 
spawn  about  tbe  site  of  No.  5  sbot,  evldeitly  of  some  species  qwwiiliix  <m  tbe 
surface  wbere  tbe  bird  could  pick  tt  up  wltbont  trouble.  I  bave  seen  this  Jaeger 
la  Bering  Straits  diving  tor  surf  smelt,  together  with  Pacific  klttlwakes;  but, 
like  all  of  tbelr  group,  tbey  found  It  difficult  to  get  below  tbe  surface,  even  with 
tbe  help  of  a  drop  of  6  or  8  feet  above  tbe  water,  and  sMran  neglected  an  op- 
portunity to  rob  tbe  Arctic  tern  or  kittlwake. 

Behavior. — The  flight,  swimming,  and  diving  of  this  species  have 
all  been  mentioned  in  the  feeding  habits.  While  the  first  is  rapid, 
graceful,  and  falcon-like,  the  two  last  are  seldom  indulged  in,  and  not 
very  efficient.  It  is,  indeed,  a  bird  of  the  air  and  ontside  of  the 
breeding  groimds  is  rarely  seen  on  shore.  On  one  occasion,  however, 
at  Ipswich,  I  saw  a  flock  of  10  of  these  birds  on  the  smooth,  hard 
beach. 

In  the  chase  of  terns,  it  is  the  tern  that  uses  its  vocal  powers,  and 
the  voice  of  the  jaeger  is  rarely  heard.    Nelson  (1887)  says: 
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On  cloudy  days  or  In  tbe  dosky  twilight,  these  birds  have  a  habit  of  uttering 
loud  vralllng  cries,  Interspersed  wltb  barah  sbrleks,  which  are  among  the  moot 
peculiar  notes  beard  to  the  northern  breeding  grounds. 

Mr.  W.  Elmer  Ekblaw  aays  of  the  habits  of  this  ja^er  in  Qreea- 
Und: 

The  Jaeger  not  only  steals  tbe  food  away  from  the  other  birds,  but  also  preys 
opon  their  eggB  and  young.  In  1014  I  found  la  one  day's  tramp  two  elder  nests 
and  one  aest  of  the  ring-necked  plover  that  had  been  despoiled  by  this  ravager. 
The  pierced  egg  ^ells  were  scattered  about  the  nests,  as  If  the  Jaeger  had  de- 
lighted tn  tbe  destructloa  he  had  wrought  The  knots  and  sandpipers  of  the  land 
birds  and  the  ktttlwakes  and  terns  of  the  sea  birds  cordially  hate  the  jaeger.  lu 
protection  of  their  nests  and  young  these  birds  often  valiantly  attack  and  drive 
off  the  greedy  Jaeger,  Imt  usually  be  pursues  them  vindictively  until  they  yield 
to  him.  He  Is  tbe  particular  «iemy  of  the  klttlwaJtes,  and  whenever  be  dashes 
Into  a  Sock  of  them  bis  vldous  screams  scatter  them  panic  stricken.  He  then 
singles  out  one  for  his  victim  and  pursues  him  relentlessly  with  buteonlne 
tenacity  of  purpose^ 

Disliked,  as  parasitic  jaegers  must  be  by  their  victims,  they  are 
well  able  to  take  care  of  tbemselTes  and  have  few  destructive  enemies. 
£ven  man,  although  eagerly  taking  the  eggs  for  food  on  the  breed- 
ing grounds,  disdains  to  eat  the  robl>er  bird.  It  may,  like  the 
strongest  of  sea  birds,  At  times  succumb  to  the  tempest.  King  (1836) 
records  that  one  in  a  storm  "  sought  refuge  from  the  raging  elements 
under  the  lee  of  our  tent." 

Fall. — The  fall  migration  of  the  young  of  the  year  begins  in 
Alaska,  according  to  Nelson  (1887),  after  the  20th  of  September  and 
the  birds  keep  out  to  sea  on  the  New  England  coast.  Z  have  seen 
adults  at  Ipswich  as  early  as  July.  Here  they  pursue  their  calling 
among  the  terns  until  these  birds  leave  for  the  south,  whither  they 
follow  them  by  September,  and  continue  the  same  methods  of  mak- 
ing a  living  during  the  winter. 

D19TBIBDTI0N. 

Breeding  range. — Arctic  and  subarctic  regions  of  both  hemispheres. 
In  North  America  east  to  Greenland  (Disco  Bay  and  Baffins  Bay  and 
probably  north  to  Thank  God  Harbor.  South  to  northern  Labrador 
(KilUnek),  and  northern  Hudson  Bay  (Southampton  Island),  cen- 
tral Keewatin  (near  York  Factory),  southern  Mackenzie  (Great 
Slave  Lake),  southwestern  Alaska  (Alaska  Peninsula  and  Kodiak 
Island),  and  the  Aleutian  Islands.  West  to  Bering  Sea  coast  of 
Alaska.  North  to  the  Arctic  coast  of  Alaska  and  Mackenzie,  also 
Banks  Land  (Mercy  Bay),  Melville  Island  (Winter  Harbor),  and 
other  Arctic  Islands  to  about  80°  north  latitude.  Has  been  recorded 
in  summer  in  southeastern  Alaska  (Glacier  Bay)  and  may  occa- 
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sionally  breed.  In  the  Old  World  breeds  from  Iceland,  the  Faroe 
Islands,  northern  Briti^  Isles  (north  coast  Scotland,  Orkney,  and 
Shetland  Islands,  and  many  of  the  Hebrides),  along  the  Arctic  coast 
and  islands  of  Europe  and  Asia  to  northeastern  Siberia.  South  to  the 
Commander  Islands  and  probably  the  Kurile  Islands. 

Breeding  grounds  protected  in  the  following  national  reserration 
in  Alaska:  Aleutian  Islands  (as  Agattu^  Amchitka,  and  Kiska). 

Winter  range. — From  Florida  (Gulf  coast)  and  southern  Cali- 
fornia (Point  Concepcion)  southward  along  both  coasts  of  Soutii 
America  to  Argentina  (Mar  del  Plata)  and  Chile  (Valparaiso)  and 
occasionally  as  far  as  the  Straits  of  Magellan.  In  the  Eastern  Hemi- 
sphere  along  the  western  coast  of  Europe  and  Africa  to  the  Cape  of 
Good  Hope;  also  southwestern  Asia  from  the  Persian  Gulf  to  the 
Mekran  and  Sind  coasts,  and  occasionally  New  Zealand  and 
Australia- 

Spring  migration. — Northward  along  both  coasts.  Early  dates  of 
arrival:  Off  Jacksonville,  Florida,  April  &;  New  Jersey,  Stone  Har- 
bor, May  27 ;  Massachusetts,  May  24  and  SI ;  Greenland,  Thank  God 
Harbor,  June  14 ;  Washington,  Tacoma,  May  17 ;  Alaska,  St.  Michael, 
May  7;  Point  Barrow,  May  29;  Banks  I^nd,  May  31;  Mackenzie 
Kiver,  June  8.  Late  dates  of  departure;  Straits  of  Magellan,  March 
6;  Chile,  Valparaiso,  March  28;  Florida,  Matanzas  Inlet,  May  18; 
Pennsylvania,  Renova,  June  18;  Ontario,  Toronto,  June  20;  south- 
em  Labrador,  June  21. 

FaU  migration. — Southward  along  both  coasts  and  irregularly  in 
the  interior.  Early  dates  of  arrival :  Xova  Scotia,  Sable  Island,  Sep- 
tember 9;  New  Hampshire,  Seabrook,  September  2;  Massachusetts, 
August  30;  Rhode  Island,  September  2;  New  York,  Long  Island, 
August  6;  Brazil,  October  26;  Argentina,  Mar  del  Plata,  October 
9;  southern  Alaska,  Cook  Inlet,  August  22;  Washington,  Puget 
Sound,  September  2 ;  Chile,  Valparaiso,  November  6.  Late  dates  of 
departure :  Ontario,  October  20 ;  Massachusetts,  October  22 ;  Bhode 
Island,  November  27 ;  South  Carolina,  Charleston,  November ;  Well* 
ington  Channel,  September  2;  Alaska,  Point  Barrow,  September  9, 
and  St  Michael,  September  16;  Pribilof  Islands,  October  18;  Wash- 
ington, Puget  Sound,  November  8;  California,  Monterey  Bay,  De- 
cember 12. 

Ca»ual  records, — Fall  records  from  the  interior  are  so  numerous 
that  they  indicate  a  regular  migration  route  in  limited  numbers. 

Egg  dates. — Iceland:  Sixteen  records,  May  21  to  June  24;  eight 
records,  May  26  to  June  14.  Northern  Canada:  Twelve  records, 
Jime  10  to  July  8 ;  six  records,  June  29  to  July  8.  Northern  Alaska : 
Four  records,  June  19  and  20  and  July  10  and  18.  Shetland  Islands : 
five  records,  May  15  to  June  26;  three  records.  May  30  to  June  16. 
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■IBBCORAMPfl  LONinCAUDIIS  VkUkt 

LOHO-TAILBD  JAIOBB. 

HADITB. 

On  the  rollmg  Arctic  plains  or  tundra  back  of  Nome,  Alaska,  we 
found  these  handsome  birds  very  common  and  a  conspicuous  feature 
in  the  landscape,  where  they  had  probably  reared  their  young  and 
were  spending  the  summer  in  congenial  surroundings.  Some  of  them 
were  almost  constantly  in  eight,  and  it  was  a  pleasure  to  watch  their 
graceful  evolutions  on  the  wing,  as  they  coursed  about  the  grassy 
borders  of  the  little  tundra  ponds  in  search  of  food  or  perched  on 
the  little  mossy  hummock  to  rest  or  to  watch  for  passing  birds  that 
they  might  rob,  or  for  some  small  mammal  on  which  they  might 
ponnce.  Certain  of  these  little  mounds  seemed  to  be  favorite  lookout 
points  for  certain  individuals  or  pairs,  as  there  were  signs  of  con- 
tinued occupancy,  and  we  frequently  saw  the  same  mound  occupied 
at  various  times;  perhaps  each  pair  of  birds  has  a  sort  of  feudal 
domain  of  its  own,  from  which  intrudera  are  driven  away. 

Spring. — ^The  long-tailed  jaeger  retires  to  its  Arctic  sommer  home 
very  early  in  the  season  and  arrives  on  its  breeding  grounds  in  ad- 
vance of  tta  congeners.  Dr.  E.  W.  Nelson  (1687)  says  tlwt  it  arrives 
in  the  vicimty  of  St.  Michael  about  May  12  or  IS,  but  is  not  numer- 
ous until  10.  days  or  mtwe  later.  Mr.  L«ciai  M.  Tomer  (1886) 
writes: 

On  their  first  Bnival  they  ■«  Bomewhat  gregarious,  thtin^  Oiii  may  be  flue 
to  th«  Undtea  portions  of  gronsd  frae  from  smow.  At  tbla  Une  the  Uttle  pools 
of  the  low  sroond  «»  being  rapidly  thawed  out;  nany  cmcks  Id  the  heaving 
su  ke  expose  Oie  water  to  view.  These  places  are  then  scaoned  tor  food. 
When  the  ice  In  the  lakes  and  larger  ponds  la  melted,  these  birds  usually  are 
hoveHng  In  the  vldnlty,  or  seated  on  some  knoll  watching  a  gull  or  tero  dive 
for  a  Ash. 

Netting. — Doctor  Nelson  (1887)  says  of  the  nesting  habits  of  this 
Bpecies  near  St  Michael: 

The  mating  ocean  with  a  great  amount  of  noisy  demonstration  on  the  part 
of  several  rivals,  but  once  paired  the  birds  keep  by  themselves,  and  early  In 
June  deposit  their  eggs  In  a  depression  on  the  mossy  top  of  some  knoU  upon 
rislag  gronnd.  In  one  Inetance,  on  June  Id,  while  I  was  securing  the  eggs  of  a 
MaenirhamtlhM,  a  pair  of  these  Jaegers  kept  drding  about,  ottering  harsh 
screams  and  flurting  down  within  a  few  feet.  As  I  approached  the  wot  where 
the  snipe's  eggs  lay  I  had  noticed  these  birds  on  a  knoll  Just  beyond,  but  had 
paid  no  attention ;  but  as  the  birds  kept  leaving  me  to  hover  over  the  knoll 
snd  then  return  to  the  attack,  I  examined  the  spot,  and  there.  In  a  cup-stiaped 
depression  In  the  moss,  lay  two  dark  greenish  eggs  marked  vrlth  an  abundance 
of  ^Mts.  Dnrlng  the  breeding  season  these  birds  and  the  preceding  species 
have  a  conning  habU  vt  toUlng  one  away  from  their  nest  by  dragging  thera- 
selvea  along  the  ground  and  feigning  the  greatest  suSeriog.  They  roll  about 
smong  the  tussocks,  beat  their  wtogi,  stagger  from  side  to  side,  and  seem  to 
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be  unable  to  fly,  but  ther  manage  to  lucresM  tbe  distance  from  their  atftrtlng 
point  at  a  very  respectable  ntt«,  and  ere  loi^  snddenlj  laundi  forth  on  the 
(ring. 

Mr.  Hersey  found  a  nest  of  the  long-tailed  jaeger,  with  two  ^gs 
on  the  point  of  hatching,  near  St.  Michael  on  June  19,  1915.  The 
eggs  were  laid  in  a  natural  depression  of  irregular  shape  on  the  top 
of  a  dry  mound  slightly  raised  above  the  surrounding  wet  tundra; 
there  were  aeveral  higher  mounds  within  a  few  yards.  The  female 
could  be  plainly  seen  sitting  on  her  nest  from  a  considerable  dis- 
tance. She  allowed  him  to  approach  within  20  yards  before  she 
flew,  when  both  she  and  the  male  swooped  about  his  head.  Within 
50  feet  of  this  nest  a  willow  ptarmigan  was  sitting  on  her  nest  with 
six  eggs. 

Mr.  Johan  Koren,  according  to  Messrs.  Thayer  and  Bangs  (1914) , 
found  a  remarkable  nest  of  this  species,  in  northeastern  Siberia,  on 
Jnne  22,  1912. 

The  eggs  lay  in  a  Bllgbt  deprewloa  oo  tbe  lerel,  mossy  grouod  In  a  drT< 
high,  landi  forest  Botli  parent  birds  were  present,  and  both  had  acquired 
the  habit  of  allglitlnK  and  perching  fn  the  tree  tops. 

This  was  a  decided  exception  to  the  rule,  however,  as  the  nest  is 
Dsually  placed  on  some  slight  elevation  on  the  flat  or  rolling  open 
tundra,  where  a  few  pieces  of  dry  grass,  bits  of  mosses  or  leaves 
are  scraped  together  in  a  slight  hollow.  The  birds  are  very  courage- 
ous in  the  defense  of  the  nest,  swooping  down  at  the  intruder  or 
flying  straight  at  his  face  and  turning  or  rising  just  in  time  to  mias 
striking  him.  After  tbe  young  are  hatched,  however,  they  become 
more  cautious  and  seldom  approach  within  gunshot,  lest  they  betray 
the  presence  of  the  young,  which  are  cleverly  hidden  in  the  grass. 

Egff8, — The  long-tailed  jaeger  lays  almost  invariably  two  eggs, 
occasionally  only  one,  and  very  rarely  three.  The  eggs  are  almost 
indistinguishable  from  those  of  the  parasitic  jaeger,  but  they  aver- 
age slightly  smaller  and  are  usually  a  little  more  blunt  in  shape. 
The  shape  varies  from  ovate  to  short  ovate,  usually  nearer  the  latter. 
The  shell  is  smooth  and  thin,  but  has  very  little  luster.  The  ground 
color  varies  from  **  light  brownish  olive  "  or  "  Dresden  brown,"  in 
the  darkest  eggs,  to  "  tawny  c^ve,"  *'  Isabella  color,"  "  light  yellow-  ' 
ish  olive,"  or  even  "  olive  buff,"  in  the  lightest  eggs.  The  eggs  are 
irregularly  spotted  or  blotched,  chiefly  about  the  larger  end  with  I 
"  raw  umber,"  "  Front's  brown,"  or  other  lighter  shades  of  brown.  I 
Often  Uiere  are  also  numerous  underlying  spots  and  blotches 
of  various  shades  of  drab.  The  measurements  of  18  eggs  in  the 
United  States  National  Museum  collection,  average  65  by  39  milli- 
meters; the  eggs  showing  the  four  extremes  measure  61.5  by  42.5, 
56  by  50,  47  by  38.5,  and  49.5  by  36  millimeters. 
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The  period  of  incabation  is  23  days.  Both  sexes  incubate.  Mr. 
A.L.  y.  Mannicbe  (1910)  writes: 

As  far  as  I  coald  notice  the  sexes  divided  the  breeding  duties  evenly  between 
themselves.  The  posture  of  the  bird  while  brooding  la  high,  the  neck  and  head 
erected.  While  the  one  bird  broods,  the  other  gaardB  Its  nut»  and  the  hont- 
IDK  tsrrltDTj.  Am  aoon  as  a  bird  of  the  same  apedee  or  another  larger  bird 
appeara  upon  tha  scene,  the  watching  bird  utters  a  long  penetrating  cry  and 
attacks  the  unwelcome  guest;  having  chased  htm  otl,  the  skaa  again  takes 
Its  seat  near  the  brooding  mate.  It  you  retire  some  60  meters  the  bird  will 
qalckly  settle  upon  the  nest  again.  The  clamorousnesa  and  fearlessness  of  the 
bird  make  H  easy  to  dUcover  nearly  every  neat,  even  on  a  moat  extensLve  teri 
Htory. 

If  tlie  egga  be  removed  from  the  nest,  the  skua  will  nevertheless  as  a  rule 
lie  down  upon  tlie  neat  for  some  few  minutes.  In  a  certain  case  I  saw  a  bird 
lying  more  than  half  an  hour  upon  the  empty  nest. 

70Kng. — The  Chicks,  which  soon  after  the  hatching  leave  the  nest,  seem 
during  the  first  days  to  be  principally  fed  with  insects.  In  ttie  gullet  of  a  newly 
biteked  Urd  I  found  a  crene^y  {Tipula),  but  the?  are  even  when  Quite 
young  able  to  eat  lemmings,  which  the  parents  hunt,  eat,  and  afterwards  dis- 
gorge before  them.  The  young  ones  grow  very  quickly.  It  ts  a  well-known 
fiict  that  the  young  of  this  skua  appear  before  the  first  molt  in  two-color 
varieties— a  pale  and  a  dark.  The  pale  variety  seems  to  occur  somewhat  mora 
fretjoeDtly  than  the  dark. 

Though  this  and  the  preceding  species  were  both  common  in  north- 
western Greenland,  the  members  of  the  Crocker  Land  Expedition 
failed  to  find  the  nest  of  either.  To  illustrate  the  peculiar  behavior 
of  this  species  near  its  nest,  I  quote  from  Mr.  Ekblaw's  notes  of 
July  16, 1914,  as  follows: 

Though  I  failed  to  find  them  I  felt  confident  that  I  had  been  very  near  either 
the  eggs  or  the  young  of  Slercorartut  longicavdut  to-day.  Among  the  rocks 
}nst  above  Moraine  Lake  a  pair  of  these  birds  llew  -uneasily  about  me  and 
alighted  from  time  to  time  near  me  aa  I  searched  at  length  for  the  Dest  that 
I  sospeeted  was  on  the  plateau.  The  male  boldly  perched  within  40  feat  of 
KM,  and  though  the  female  was  shyer  she  did  not  leave  me  far  either.  An  In- 
genious deceit  that  the  female  attempted  is  worthy  of  note.  After  flying 
□ervoDsly  near  and  about  me  she  flew  to  a  large  bowlder  and  settled  down 
snugly  beside  It,  to  all  appearance  as  if  she  were  retnraing  to  her  nest.  I 
hastened  to  the  place  exottsntly,  only  to  find,  when  the  bird  flushed,  that  she 
bad  decetvad  too.  After  another  nervoos  flight  aboat  ma  she  repeated  the 
pvformance,  and  again  I  was  deceived,  even  though  I  waitad  undl  I  ttaougU 
she  would  tiK  of  her  strategy.  If  deceit  it  were.  When  she  tried  a  third  time 
to  delude  me  I  waited  to  let  her  tire,  but  her  patience  outwore  mtne'aiid  I 
flaally  flushed  her.  In  an  hour's  search  of  the  moraine  afterwards  I  failed  to 
find  any  nest 

Plutftages. — ^The  only  downy  young  that  I  have  seen  is  plainly 
colored  without  any  dark  markings.  It  varies  from  "bister**  or 
"buffy  trown"  above  to  "wood  brown"  below,  being  darkest  on 
the  back.  Yarrell  (1871)  describes  "a  nestling  in  half-down"  aa 
"pale  smoke-brown  on  the  downy  head  and  under  parts  with  very 
dark  brown  feathers  tipped  with  rufous  on  the  back  and  wings." 
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Although  the  adults  of  the  long-tailed  jaeger  are  not  known  tA, 
have  light  and  dark  phases,  there  seem  to  be  two  quite  distimit 
types  of  coloratioo  in  the  juvenal  plumages.  In  the  dark  phase  th« 
upper  parts  are  dark  "  brownish  black,"  or  "  clove  brown " ;  the 
head,  neck,  and  chest  are  mainly  dusky,  the  latter  mottled  witli 
"  wood  brown " ;  the  feathers  of  the  back  and  wing-coverte  are 
edged  with  "  cinnamon  "  or  "  wood  brown,"  and  the  rump  is  spotted 
with  the  latter  color;  the  lower  parts  are  mainly  buff,  mottled  and 
barred,  chiefly  on  the  sides  and  under  tail-coverts,  with  dusky.  In  the 
li£^t  phase  the  upper  parts  are  much  the  same  as  in  the  dark  phase, 
but  much  lighter  colored,  and  the  pale  "  wood  brown  "  edgings  are 
broader  and  more  prevalent ;  the  head  and  neck  are  mainly  "  pinkish 
buff"  and  the  crown  is  but  little  darker;  the  head  is  uniformly  cov- 
ered with  linear  streaks  of  pale  dusky;  the  under  parts  are  largely 
whitish,  tinged  with  pale  "piokieh  buff,"  nearly  immaculate  on 
the  breast  and  belly,  bat  heavily  barred  on  the  sides  and  under  tail- 
coverts  with  dusky.  These  descriptions  are  tak^  from  young  birds, 
collected  early  in  August,  in  full,  fresh,  juvenal  plumage.  Other 
specimens  taken  late  in  September  show  similar  well-marked  color 
phases,  but  birds  a  year  older  do  not  seem  to  show  them.  This  plum- 
age is  worn,  with  slight  modifications,  during  the  first  year;  the 
brown  edgings  fade  out  to  white  and  gradually  wear  away;  prob- 
ably a  partial  molt  occurs  during  the  winter  and  spring.  At  the 
first  postnuptial  molt,  the  following  summer,  a  complete  change 
produces  the  second-year  plumage.  In  this  plumage  the  upper  parts 
are  much  as  in  the  adult,  except  that  there  is  only  a  trace  of  the 
yellow  on  the  sides  of  the  head,  often  none  at  all;  the  two  central 
tail  feathers  now  project  decidedly  beyond  their  fellows,  which  was 
hardly  noticeable  in  the  previous  plumage ;  but  the  under  parts  are 
more  or  less  barred  with  dusky,  particularly  on  the  flanks  and  chest, 
and  heavily  so  on  the  under  tail-coverts.  This  plumage  is  worn  for 
about  a  year  or  so  until  the  second  postnuptial  molt,  whidi  is  ccnn- 
plete,  beginning  in  June  and  lasting  through  Septonber.  At  this 
molt  the  long  central  tail  feathers  and  the  dusky  under  tail-coverta 
are  assumed ;  the  young  birds  then  assume  the  adult  plumage  when  a 
little  over  2  years  old. 

Adults  have  a  partial  prenuptial  molt  in  the  early  spring  and  a 
complete  postnuptial  molt  in  August,  September,  and  Oi^ber. 
The  seasonal  changes  in  adults  are  not  conspicuous,  though  freshly 
molted  birds  in  the  fall  have  the  chin,  throat,  and  neck  clouded 
with  light  drab  and  the  dark  crown  less  pronounced  than  in  tha 
spring.  The  characters  by  which  this  and  the  foregoing  species  can 
be  recognized  are  somewhat  involved  and  confusing;  so,  rather  than 
discuss  them  here,  I  would  refer  tlje  student  to  Dr.  li.  Stejneger's 
(1885)  excellent  remarks  on  the  subject 
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¥ocd. — In  their  sanuner  homes  on  the  tundra  these  jaegers  live  on 
«  varied  bill  of  fare.  Thej  are  Boid  to  feed  largely  on  lemmings, 
lietd  mice  {Muirointi)^  and  other  small  mammals.  Th^  catch  flies, 
butterflies,  and  other  insects  and  eat  their  larvse.  In  the  summer 
they  rob  bird's  nests  to  devour  the  eggs  and  young,  and  sometimes 
they  pursue  and  kill  wounded  birds  for  food.  Probably  a  few  fish 
are  caught  and  many  are  stolen  from  gulls  and  terns.  Th^  also 
pick  up  considerable  offal  of  various  kinds,  as  well  as  small  crus- 
taceans  and  worms.  During  the  latter  part  of  the  season  they  feed 
largely  on  crow-berries  {Empetrum  nigrum)  and  other  berries. 
While  migrating  or  during  the  winter  they  associate  with  the  amaller 
gulls  and  terns,  depending  largely  for  food  on  what  they  can  steal 
from  these  industrious  birds  or  what  they  can  pick  up,  in  com* 
pany  with  these  common  scavengers,  in  the  way  of  garbage. 

Befiavior. — To  watch  the  long-tailed  jaeger  in  flight  is  one  of  the 
delights  of  the  Arctic  summer,  for  it  is  one  of  the  swiftest  and  most 
graceful  of  birds  on  the  wing;  its  light  and  slender  form  is  propelled 
by  its  long,  pointed  wings  with  the  speed  of  an  arrow,  its  broad 
tail  serving  as  an  effective  rudder,  as  it  twists  and  turns  in  pursuit 
of  its  fellows  or  some  luckless  gull  or  tern,  with  its  I<Hig  cenb^l  tail 
feathers  streaming  in  the  wind.    Doctor  Nelson  (1887)  says: 

Tb^  appear  to  be  much  more  playful  than  the  other  Jaegers,  and  partial  vt 
tix  or  etgbt  may  be  seeo  pnrsuliig  oneaoother  back  and  forth  over  tbe  marsh. 
The  long,  elender  tall  featbers  and  extreme  crace  on  the  wing  of  theee  birds 
render  them  very  much  like  the  awallow-talled  kite, 

Mr.  Turner  (1866)  observes  that  it  is  "  extremely  swift  on  the  wing, 
and  when  pursuing  another  bird  thrashes  the  air  with  wing  and 
tail,  giving  an  undulator;  motion  to  the  body."  It  swims  li^tly  and 
ifracefnlly  on  the  water,  holding  its  long  tail  pointed  upward;  bot  I 
Lave  never  known  it  to  dive  below  the  surface- 
Doctor  Nelson  (1887)  describes  the  notes  as  follows: 
Tbey  have  a  shrill  phM-pbett-pheQ-pIiH,  uttered  while  they  are  flying,  and 
when  the  birds  are  quarreling  or  pursuing  one  another  the  ordinary  note  la 
uften  followed  by  a  harsh  qua.  At  other  times  they  have  a  rattling  kr-r-r-r, 
kr-r-r-r,  kr-r-r-r,  kri,  krl-krl-krl.  tlie  latter  syllebleB  shrill  and  qoerutoua  and 
•Dmetlmes  followed  by  the  long  drawn  phetl-pbetl-phetl  to  the  Mme  UtiM. 

All  writers  refer  to  the  predaceous  habits  of  the  jaegers.  Their  be- 
havior toward  other  species  is  certainly  not  above  criticism.  On 
their  breeding  grounds  they  have  the  reputation  of  being  nest  robbers, 
according  to  the  reports  of  the  natives,  eating  the  eggs  and  snail 
young  of  any  of  the  birds  which  are  smaller  or  weaker  than  th«B- 
wives.  Such  pilfering  is  done  on  the  sly,  however,  for  the  jaeger 
is  far  from  courageous  and  is  often  attacked  and  driven  away  from 
the  nests  of  gulls,  terns,  curlew,  sandpipers,  and  other  shore  birds. 
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Doctor  Ndson  (1887)  "  s&w  s  jaeger  awoop  down  at  a  duck  paddlins 
qoietl;  on  the  surface  of  a  pond,  and  the  latter  wrait  flapping  away 
in  mortal  terror,  while  the  jaeger  passed  on,  probably  higbly  pleased 
at  giving  the  duck  such  a  fright."    Mr.  Turner  (1886)  says : 

Sbould  oDe  of  thMr  kind  be  sbot  and  slightly  wounded  tbe  others  will  gatber 
around  It,  and  If  not  frightened  away  will  soon  dispatch  their  oranrade. 

Mr.  Hersey's  notes  on  the  long-tailed  jaeger  at  St.  Michael  state : 

I  have  fonnd  this  Jaeger  to  be  more  peaceable  and  less  given  to  cbaalDg  the 
gulls  than  the  parasitic.  I  have  seen  as  man]'  as  five  or  six  of  this  spedea  and 
a  dozen  or  more  short-billed  galls  feeding  in  company  on  the  refuse  from  tbe 
hotel,  which  bad  been  put  on  a  scow  to  be  carried  out  into  the  bay  and  dumped ; 
each  bird  paid  no  beed  to  hU  convanlona  and  tbere  was  no  Qnarrellng.  Tbe 
small  shore  birds  and  longspnre  seem  to  regard  him  as  an  enenoy,  however, 
and  follow  him  about  over  the  tundra  whenever  one  appears.  Both  this  and 
the  parasitic  jaeger  show  caution  when  among  a  flock  of  glaucous  gulls,  and 
I  have  never  seen  them  attempt  to  molest  one  of  these  large  birds.  At  timea 
tb^  bother  ttie  llttie  Sabine's  gulla, 

Mr.  Frank  C.  Hennessey,  who  has  sent  me  his  notes  on  the  birds 
of  Winter  Harbor,  says,  on  the  other  hand,  that  "they  tyrannize 
all  others  of  their  tribe,  including  the  snowy  owl,  and  make  known 
their  presence  by  successions  of  sharp  but  not  discordant  cries.  These 
birds,  considering  their  size,  are  quit«  able  to  fight  for  and  defend 
themselves,  particularly  when  any  intruder  may  happen  to  eacroach 
on  the  locality  in  which  their  nest  is  situated;  in  such  a  casd  they 
have  been  known  to  even  attack  tbe  Arctic  fox." 

Mr.  A.  L.  V.  Manniche  (1910)  writes: 

Not  rarely  I  observed  falcons  pursued  by  skuas  (Lettrit  lonficauda).  At 
the  end  of  August  the  young  skuas  wilt  frequently  be  sitting  around  on  stones, 
still  cared  tar  by  their  parents,  which  wiOi  extreme  violence  will  guard  thetr 
oOaprlng  against  attack  ftrom  fateona  The  skuas  exceed  by  far  the  gjrrfaloenB 
in  ability  of  flight,  and  the  falcons  therefore  always  wish  to  escape  the  pnrstdt 
and  retire  to  the  rocka  Most  frequently  three  or  four  skuas  would  Join  In  an 
attack.    The  battle  would  usually  be  fought  out  immensely  high  up  In  the  air. 

Mr.  Walter  H.  Rich  has  contributed  the  following  notes  on  the 
behavior  of  jaegers  on  the  fishing  banks  among  the  shearwaterB : 

BoOi  yagers  and  skuas  bully  the  "  haga,"  dropping  on  their  backs  as  often  as 
these  latter  are  Comid  enjoying  a  dainty  bit  Tbe  yagers  fight  and  qaarrel 
murh  am<Hig  themselvee  also,  On  several  occasions  the  writer  saw  them  dUudi 
in  the  air  to  faU  20  or  30  feet,  striking  and  clawing  all  the  while.  Only  rarely 
do  they  annoy  the  skuas,  and  then  aomewbat  carefully,  usually  in  breezy' 
weather,  when  they  Tnay  the  more  easily  escape  consequences  through  their 
mtpcriOr  aMIItlea  in  manenvering:  less  often  still  do  they  trouble  tbe  large 
gnUa,  as  the  "black; backs."  Of  the  latter  species  I  saw  one  In  the  brown 
plotnaee,  when  weaving  his  dlaUfled  fllsht  through  a  cload  of  "  kittlwakea," 
turn  suddenly  to  sboot  upward  and  sebe  a  long-tailed  yager  by  the  flan^ 
brtn^ug  away  a  mouthful  of  feathers  with  a  wicked  side  wrench  of  his  bead, 
causing  the  victim  to  squeal  io  angry  indignation  and  pot  on  full  power  ahead. 
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It  seemed  to  be  sbeer  malevolence  on  tbe  gull's  part,  for  the  yager  waa  merely 
balanclDg  before  and  above  blm  In  the  gale,  nniulndful  of  bis  enemy's  presence 
antU  Hie  Mow  fell.    7et  It  may  bave  been  the  payment  of  some  ancient- grudge. 

The  behavior  of  this  and  the  foregoing  species  among  the  guUs 
and  terns  along  on  coaeta  is  veil  known  and  has  already  been  wdl 
described  under  the  previous  species.  But  the  following  pasB&g« 
from  Aadabon  (1840)  seems  worth  quoting: 

It  generally  passes  througb  the  air  at  a  height  of  60  or  60  yards,  flying  In 
■D  easy  manner,  ranging  over  the  broad  bays,  on  which  gnlls  of  various  kiuda 
ire  engaged  In  promrlng  tbelr  food.  Mo  sooner  hax  tt  obserred  that  one  of 
them  has  secured  a  flsb  than  it  immediately  flies  toward  It  and  gives  chaser 
It  Is  almost  Impossible  for  the  goU  to  escape,  for  the  warrior,  wltb  repeated 
JeiUngs  of  his  firm  pinions,  sweeps  toward  It  with  the  rapidity  of  a  peregrine 
falron  pouncing  on  a  duck.  Each  cat  and  turn  of  the  gull  only  irritates  him 
the  more  and  wheta  his  keen  appetite  ontll,  by  two  or  three  sudden  dashee, 
Iw  fOrcea  It  to  disgorge  the  food  It  bad  so  lately  swallowed.  This  done,  the 
poor  gull  may  go  In  seardi  of  more;  the  leetrls  is  now  for  a  while  contented 
and  alights  on  the  water  to  feed  at  leisure.  But  soon,  perceiving  a  distant 
flock  of  gulls,  be  rises  on  wing  and  speeds  toward  them.  Renewing  his  attacks, 
he  now  obtains  an  abundant  supply  and  at  length,  when  quite  gorged,  searAea 
for  a  place  on  which  to  alight  nnscen  by  any  other  of  bis  tribe  more  powerfal 
than  himself. 

FdU. — ^During  the  months  of  August  and  September  the  jaegers, 
old  and  young,  leave  their  northern  breeding  grounds  and  start  on 
their  southward  migration,  and  the  first  arrivals  often  appear  on 
the  coasts  of  New  England  and  California  during  the  former  month, 
showing  that  some  individuals  must  start  very  early  or  must  mi- 
grate very  rapidly.  Doctor  Nelson  (1887)  says  that  "the  long-tailed 
species  is  less  frequently  found  at  sea  than  the  last,  and  is  rarely 
found  about  the  ice  pack  north  of  Bering  Straits."  Numerous  rec- 
ords from  the  interior  of  the  United  States  and  Canada  would  seem 
to  indicate  that  the  main  migration  route  is  overland  rather  than 
coastwise. 

Winter. — Prof.  Wells  W.  Cooke  (1915)  makes  the  remarkable 
etatement  that  "it  seems  probable  that  the  long-tailed  Jaeger  does 
not  regularly  winter  anywhere  in  the  Western  Hemisphere.  The" 
winter  home  is  in  the  Eastern  Hemisphere,  south  to  Gibraltar  on 
the  Atlantic  side  and  to  Japan  on  the  Pacific."  He  evidently  regards 
all  the  numerous  fall  records  on  both  coasts  and  in  the  interior  as 
accidental  occurrences  and  either  overlooks  or  disregards  Audubon's 
(1840)  statement  that  this  species  "  often  ranges "  to  the  coasts  of 
Florida  and  the  Gulf  of  Mexico  in  winter;  as  well  as  Wajrne's  (1910) 
more  recent  records  for  South  Carolina  in  December  and  Florida  in 
February,  where  it  waa  "  observed  in  numbers." 
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DlflTRIBITnOM. 

BrMtling  ron^e.— Arctic  coasts  of  both  hemispheres.  In  North 
AiAerica  from  northwestern  Alaska  (Yukon  Ddta)  along  the  coast 
at  least  as  far  east  as  Franklin  Bay;  on  Ellesmwe  Land,  GTrinnell 
Land,  and  northern  Greenland  (on  the  west  coast  from  Disco  Bay 
north  to  82"  and  on  the  east  coast  from  Scorosby  8ound  north  to  80° ) ; 
probably  on  other  islands  in  the  Arctic  Archipelago.  South  to  north- 
ern Labrador  (Cape  Chidley),  Southampton  Island,  and  the  west 
coast  of  HudsfH)  Bay  (probably  as  far  south  as  York  Factory).  In 
the  Eastern  Honispbere  Iceland,  Spitzbergen,  Nova  Zembla,  Che 
coast  of  northern  Scandinavia,  the  Kola  Peninsula,  the  Lower  Pet- 
chora  River,  and  the  Arctic  coast  of  Siberia  south  at  least  to  the  Qulf 
of  Anadyr  and  St.  Lawrence  Island. 

Wintsr  range. — American  winter  records  are  very  scarce.  Has 
been  seen  at  Caper's  Island,  South  Carolina,  on  December  21,  and  off 
the  St.  Johns  River,  Florida,  in  February ;  has  been  taken  once  in 
California  (Hyperion),  January  26;  taken  and  reported  common  in 
Argentina  (Mar  del  Plata)  in  October;  and  taken  in  Chile  (Val- 
paraiso) in  March  and  November.  In  the  Eastern  Hemisphere  it 
winters  south  to  Gibraltar  and  the  Mediterranean,  and  on  the  Asiatic 
side  to  the  northern  Kurile  Islands. 

Spring  migration. — Early  dates  of  arrival:  Florida,  east  coast, 
April  8;  New  Jersey,  80  miles  off  Bamegat,  May  6;  Elleemere  lAnd, 
Cape  Sabine,  May  23;  northeastern  Greenland,  latitude  80°,  May  28 
to  June  6.  Dates  of  arrival  in  Alaska:  St.  Michael,  May  12  to  lt>; 
Nulato,  May  15;  Kowak  River,  May  22;  Point  Barrow,  May  30; 
Demarcation  Point,  May  24.    Taken  at  Vancouver  Island,  May  11. 

Fall  migration.— So\xi\vyi!a,TA  along  both  coasts  and  through  the  in- 
terior. Early  dates  of  arrival :  Massachusetts,  Woods  Hole,  August 
12;  Coanecticut,  Wallingford,  August  30;  Alaska,  Forrester  Island, 
AugOEA  24;  British  Columbia,  Chilliwack,  August  23;  California, 
Monterey  Bay,  August  2.  Late  dates  of  departure :  Ellesmere  Land 
Fort  Conger,  August  30 ;  Massachusetts,  Monomoy  Island,  September 
29,  and  Woods  Hole,  October  13 ;  Alaska,  Point  Barrow,  August  21, 
and  St.  Michael,  S^tember  12;  British  Columbia,  Okanagan  Land- 
ing, September  18 ;  California,  September  19.  Interior  dat€s :  South- 
ampton Island,  August  17;  Manitoba,  Lake  Winnipeg,  September 
and  October  8;  Missouri,  Lake  Como,  October;  Indiana,  August  20, 
September  11  and  12,  and  November  30;  IlUnois,  Cairo,  November. 

Egg  dates. — Northern  Alaska:  Ten  records,  June  6  to  July  12; 
five  records,  June  8  to  19.  Northern  Canada :  Sixteen  records,  June 
16  to  July  12;  eight  records,  June  27  to  30.  Lapland:  Nine  records, 
June  2  to  20;  four  records,  June  14  to  18. 
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Family  LARIDAE,  GuIIb  and  Terns. 


ITOBT   aVLL. 


This  beantiful,  snow-white  gull  of  the  Arctic  regiona  is  decidedly 
boreal  in  summer  and  seldom  wanders  far  south  even  in  winter.  It 
is  circumpolar  in  its  distribution  and  has  been  noted  by  nearly  all 
Arctic  explorers  in  both  hemigpherea.  The  names  "  ice-partridge  " 
and  "  snow-bird,"  which  are  applied  to  this  apecies,  are  both  very 
appropriate,  for  the  bird  lives  almost  constantly  in  the  vicinity  of 
ice  and  snow,  where  its  spotless  plumage  matches  its  surroundings. 
It  is  largely  a  bird  of  the  open  polar  seas,  frequenting  the  edges  of 
the  ice  floee  in  company  with  the  fulmars  and  other  Arctic  sea  birds, 
and  seldom  resorting  to  the  land  except  during  the  breeding  season. 

Nesting. — Prof.  Robert  Collett  (1888)  has  given  us  a  very  good 
account  of  the  nesting  habits  of  the  ivory  gull,  based  on  information 
farnished  by  Capt.  Johannesen,  who  visited  a  breeding  colony  on  the 
small  island  of  StorSen,  near  Spitzbei^n,  in  1887.  I  quote  from  his 
excellent  paper,  as  follows : 

On  tbe  Stb  of  Aognst,  when  he  Waited  the  laland,  he  found  yoang  bUds  In  all 
■taxes,  from  newly  hatched  to  fully  Hedged,  together  with  a  small  number  of 
eggs,  whtdi,  bowerw,  were  on  the  point  of  hatching,  and  In  all  probiAllltT  not 
one  wonld  have  been  left  a  week  later.  Storden  Is  about  9  Euf^ish  lulles  in 
length  and  6  In  breadth;  the  greater  part  of  Its  surface  Is  covered  by  a  glacier, 
whldi  rlsea  to  a  height  of  about  400  feet;  the  remaining  portions  consist  of 
■and  and  gravel,  with  here  and  tbere  amsll  stones,  likewise  oaaee  covered  with 
mass ;  while  In  a  fSw  places  the  ground  coaalsted  only  of  rock. 

L.  ebumetu  was  breeding  on  the  northeast  side  of  the  island,  close  to,  or 
only  a  short  war  above,  hlf^-water  mark,  on  low-tying  ground  like  L.  comu, 
L.  tutau,  et&,  and  not  In  the  cllfEs.  Capt.  Jobannestti  estimated  the  number 
of  nests  at  from  100  to  ISO;  they  were  somewhat  apart,  at  distances  varying 
from  2  to  4  yards.  Th^e  were  one  or  two  eggs  or  young,  but  never  more  In  a 
nest  On  being  examined  at  Tromsfi  It  was  found  that  all  the  19  egsfa  contained 
almost  folly  developed  young  chicks.  Many  of  Qie  nests  contained  young  of 
various  agea,  whilst  others  were  already  empty.  Several  black-spotted  young, 
capable  of  DIgbt,  were  seen.  likewise  several  young  birds  of  the  previous  year's 
brood  remained  on  the  breeding  ground.  The  nest  ia  composed  chiefly  of  green 
moss,  which  forms  about  nine-tenths  of  Its  mass.  The  rest  consists  of  small 
VUnters  of  driftwood,  a  few  feathers,  single  stalks,  and  leaves  of  algae,  with 
one  or  two  particles  of  lichen.  No  trace  of  straw  Is  to  be  found ;  a  couple  of 
peWles  may  possibly  have  appertained  to  the  underlayer  of  the  nest  The 
mosses  occur  In  pieces  the  slse  of  a  walnut,  or  less,  and  bave  evldMitlT  been 
pindted  in  a  fresh  state  from  a  dry  subsoil,  either  on  rocks  or  gravelly  places. 
Ibe  mosses  are  all  stertla  Several  of  the  s^lnters  of  driftwood  were  found  of 
a  hogtb  of  about  100  mlUlm.  Dnder  the  microscope  tb^  all  proved  to  be  erf 
coDlten.  probably  larch,  drifted  tnm  the  aibwlan  riven.   Some  were  very  old; 
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others,  however,  being  still  hard  and  poasenlos  &  fresh  appearaoce.  The 
feathers,  of  which  only  a  few  were  fonnd,  are  snow;  white  and  have  probably 
fallen  from  the  brooding  bltd.  Boma  portlans  of  tbe  algae  were  dr;,  cnunpled 
leaves  and  stalks  of  seaweed.  Only  a  few  bits  of  a  llch«i  were  found,  which 
appear  to  have  got  In  accidentally. 

A  most  interesttng  account  of  the  home  life  of  this  species  in 
Franz  Josef  Land  is  published  by  Mr.  W.  Eagle  Clarice  (1,898),  in 
which  he  quotes  from  the  journal  of  Mr.  William  S.  Bruce,  of  the 
Jackson-Harmsworth  Expedition,  as  follows: 

Aognst  7.  To-da;  we  landed  at  Cape  Mary  Barmaworth,  and  the  first  thing 
we  noted  was  ao  ImmeDse  number  of  Ivory  gulls,  and  from  their  demonst  rations 
and  shrlehlngB  It  soon  became  evident  that  they  were  nesting.  As  we  traveled 
across  the  low-lying  sptt  we  found  this  was  so.  Here  there  are  H  or  6  squan 
miles  or  more  of  fairly  level  groand,  more  or  leas  terraced,  belsg  evidently  a 
KTles  of  raised  beaches.  Tbls,  If  not  tbe  largest,  la  one  «f  the  largnt  anas  at 
bare  groand  In  Fnuw  Josef  land.  Beyond  a  few  Uchena  and  oocaslonal  patches 
of  moss  there  Is  very  little  vegetation,  only  two  flowering  plants  being  found — a 
saxifrage  and  a  grass,  and  these  very  daringly.  Indeed.  There  la  very  Uttle 
actual  soil,  and  the  surface  is  rough  and  rugged  with  large  stmies.  Scattered 
all  over  It  are  numerous  frenh-water  ponds,  the  largtdt  of  them  perhaps  200 
yards  across  nie  flrat  signs  of  tbe  Ivory  gulls'  nests  were  pateheB  of  old  mwbb 
every  here  and  tii«re,  wbtch  at  first  we  could  not  make  out  As  we  advanced  we 
saw  more  of  tbese  patcbes,  and  these  seemed  more  compact  On  approaching 
doeer  to  tbese  tbe  birds  made  still  more  vehement  demonstratioDS,  swooping 
down  upon  us  and  giving  vent  to  tbelr  feetlags  by  uttarlng  a  perfectly  deafening 
flhrtek  close  to  our  beads. 

Once  In  tbe  raldst :  of  tbelr  nett»— for  tbese  patdies  of  moos  were  tlieir 
nests— we  bad  many  bnudreds  of  Mrds  anrand  us,  first  <aie  sww^ng  d 
wltbln  a  foot  of  our  heads,  and  Immediately  after  anotber.  In  aataH 
actoally  touted  us,  and  In  one  lnflt«>ce  knocked  tbe  hat  off  a  i 
Most  of  tbe  nests  were  empty,  owlug  to  the  late  date ;  but  here  and  ti 
single  egg,  and  In  two  neats  I  found  two  eg^  Going  on  throng  tiUs  gtrilery 
we  found  that  near  certain  nests,  which  were  apparently  tonpty,  the  btrds  made 
even  more  vloieot  demonstrations  than  bebn^  and  In  looting  earefuU;  atMnt 
we  deserted  a  yoang  Ivory  gull  In  its  greyWi-wblte  downy  phunage,  and  hardly 
Visible  against  tbe  stones,  which  were  of  a  very  similar  color.  Bven  tbe  older 
ones,  which  were  more  wblUsh,  were  dUHcnlt  to  see  among  the  stones.  These 
young  birds  would  ^t  crouched  In  betweM  two  or  three  large  Bt««iee,  and  one 
rnlgbt  aC  first  sight  take  them  for  atones  also.  On  picking  up  a  young  bird  tbe 
parents  became  quite  distracted  and  tbreateoed  us  more  vehemently  than  ever. 
By«Bd'by  we  passed  out  of  tbls  gnllery,  but  further  along  we  conld  see  otbats, 
each  with  uiany  hnudreds  of  these  birds,  and  we  advanced  toward  tbem.  Tbe 
gallery  we  left  grodually  became  quiet ;  but  tbe  birds  In  4be  one  wMch  ws 
were  a^roachlitg  were  beginning  to  demonstrate  In  tbe  same  way  as  those  at 
tbe  last.  The  crlee  became  loader  and  loader,  and  In  a  few  mlnates  we  were 
again  In  tbe  midst  of  the  deafening  Bhrleka  of  a  host  of  twrlfled  yet  ■deflsnt 
birds.  Again  they  swooped  down  upon  ns,  and  It  seemed  quite  likely  Out  at 
any  moment  they  might  dash  Into  our  ffeeea.  8»  we  passed  ob  from  gnll^r  In 
gnllery  among  many  thoDBand  Of  these  birds.  It  was  a  magaiAmDt  lA^bti  the 
ran  was  stdning  brl^Iy  In  a  blue  sky,  the  air  was  clear,  and  tbeee  bandsonM 
birds  m  their  pare  wMte  pSomage  added  brlUtaDcy  to  the  scabe.    Dacta  neM 
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Ivory  Gull. 
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IB,  as  I  have  Bold,  comooeed  of  a  pile  of  tuoea,  In  shape  a  troE^'ated  cone,  and 
may  be  from  6  to  S  Inches  Id  height  mid  from  18  Inches  to  2  feet  In  diameter. 
There  Is  no  hollow  on  the  tap  of  this  more  or  less  level  pile,  npon  which  the  egg 
Is  deposited  or  the  young  bird  sits.  I  noticed  mnny  dead  young  birds,  some  quite 
recently  deceased,  for  they  were  still  warm,  while  othera  had  been  dead  for 
some  time.    In  nearly  erory  oase  tbalr  oraBla  had  been  indented. 

Doctor  Malmgran,  of  the  Swedish  expedition  to  Spitzbergen  in 
1861,  found  a  colony  of  ivory  gulls  breeding  in  entirely  diiferent  situ- 
ations. Baird,  Brewer,  and  Ridgway  (1884)  quote  from  his  notes,  as 
follows : 

On  the  Tth  of  July,  1861,  I  fonnd  on  the  north  shore  of  Murchison  Bay,  latitude 
SO*  N.,  a  number  of  Ivor?  gnlls  established  on  the  side  of  a  steep  limestone 
ptedplce  some  hnndred  feet  high  In  company  with  the  JUMa  tridactifla  and 
Lanu  gl*wm&  The  last  named  occupied  the  higher  zones  of  tha  ptedptce. 
The  l4anu  ebtimmu,  on  the.otker  hand,  occupied  the  niches  and  clefts  loww 
down,  at  a  height  of  from  C>0  to  100  feet.  I  oould  plainly  see  that  the  hen  birds 
were  sitting  on  their  nests,  but  these  were  Inaccessible.  Circumstances  did  not 
permit  before  the  80th  of  July  my  mnldug  the  attempt,  with  the  help  of  a 
long  rope  and  some  necessary  assistance,  to  get  at  the  eggs.  With  the  asdstance 
.rf  tbrae  Bien  I  succeeded  In  reaching  two  of  the  lowest  in  itftaatloo,  and  each 
contained  one  egg.  The  nest  was  artless  and  without  connection  and  con- 
listed  of  a  shallow  depreBBloo  8  or  9  Inches  broad  In  a  loose  clay  or  mold  on 
a  sublayer  of  llmestona  Inside  the  neet  was  carefully  Uned  with  dry  plants, 
moBB,  Kraases,  and  the  like,  aad  a  few  feathers.  The  eggs  were  much  In- 
CDbated  and  already  contained  down-dad  yoom.  Both  of  the  hen  birds  were 
Aot  vooa  their  nests  and  are  now  Id  the  National  Museum.  The  mala  birds 
were  at  first  observable,  but  disappeared  when  we  began  the  work  of  reaching 
their  oeatB.  ,.     .  ^ 

Egga. — ^The  ivory  gull  lays  a  set  of  one  or  two  eiggs.  Two  of 
the  eggs  taken  by  Captain  Johannesen  are  in  our  National  Museum, 
and  Major  Bendire  (1883)  has  described  them  as  follows: 

Their  ground  color  Is  buffieh  olive ;  in  one  egg,  somewhat  paler,  perhaps  moi« 
of  an  ollve-drab  tint.  The  surface  markings,  more  or  less  Irregularly  dla- 
trlbnted  over  the  entire  egg,  vary  from  clove-brown  to  bistre.  The  nnderlying 
or  shell  mortlngs  vary  from  slate  to  Ulac-groy  In  tint  and  predominate  In  the 
larger  specimen.  In  the  smaller  and  darlcer  one,  both  styles  of  markings  are 
about  equally  distributed.  The  two  kinds  of  spots  vary  considerably  in  size 
and  shape. 

Professor  Collett  (1888)  describes  nine  of  the  eggs,  as  follows: 

The  groond  color  of  five  spedmens  Is  almost  entirely  alike — viz,  a  light 
grayish-brown  tint,  with  faint  admixture  of  yellowish  green,  such  as  often 
appears  on  the  eggs  of  L.  canue;  which,  however,  have  often  a  deeper  browii 
or  green  hne.  In  structnre  and  gloss  all  nine  ^gs  greatly  resemble  those  at 
L.  eamt;  bnt  the  grannlatlona  under  the  microscope  are  a  IttUe  coarser,  more 
nnevn,  and  In  larger  nnmbers;  on  the  other  hand,  the  granulajtlons  are  per- 
ceptibly flner  than  In  L.  t*»ovs.  The  eggs  are  eaMly  distinguished  from  those 
of  RUia  triOaotyla  by  their  greater  0oes,  and  the  small  excreecences  do  not 
lie  qaite  so  crowded,  and  are  a  little  more  flattened  than  they  nsnally  are  In 
the  last-nwQtloned  wedeo. 
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The  measurMDenta  of  82  eggs  in  VRiious  oollectiona  avu-Bge  60^ 
by  43.6  millimeters;  the  eggs  showing  the  four  extremes  measure 
6»^  by  41.5, 62.6  by  44.6,  57  by  43.  and  60.5  by  40  mUlimetera. 

Phimagea. — Prof.  CoUett  (1888)  describes  the  downy  young 
as  "  white  all  over ;  the  down  white  to  the  root " ;  and  says  that 
"  eyen  in  this  first  stage  the  young  in  down  may  be  distinguished 
from  the  young  of  other  species  by  the  strong  and  hoolced  claws, 
especially  on  the  hind  toe,  the  somewhat  marginated  web  on  the 
toes,  and  the  forward  nostrils.  The  downy  covering  is  particularly 
close ;  L.  0^m«u«  in  this  respect  is  more  dosely  related  to  the  other 
species  of  Larut  than  to  Rissa^  tiie  hairlike  tips  being  shorter." 
A  downy  young  bird  In  Doctor  Bishop's  collection,  collected  on  King 
Charles  I^nd  on  August  3,  190>1,  ia  covered  with,  long,  soft  down, 
evenly  colored  above  and  below,  "  pallid  mouse  gray  "  riiading  into 
"  pearl  gray  "  at  the  base  of  the  down.  This  is  an  older  bird,  how- 
ever, as  the  first  feathers  are  appealing  on  the  scapulars. 

Mr.  Howard  Saunders,  in  his  edition  of  Yarrell  (1871)  says: 

The  nearly  fledged  ymms  are  dewrlbed  by  RlehardBoa*  as  ha*lBs  aab-gnv 
baclcs;  but  wltb  retard  to  tbe  snbseqaeot  stages  of  plumage  tliere  U  an 
absence  of  aatts&ictory  details,  and  tbe  editor  can  only  place  the  followlog 
facts  before  hts  readers :  In  the  antnran  of  1880  Mr.  Let^  Smith  brought  back 
from  Franz-Josef  Land  a  bird  which  was  supposed  to  be  the  smvlTor  at 
several  young  Uken  from  tbe  nest,  and  vMch'  was  i»«Bentsd  tn  the  iooIosIckI 
gardens.  Its  prevailing  tone  was  gray,  owing,  perhaps,  to  the  iataratloa  <rf 
the  plumage  wltb  grease  and  dirt  acquired  on  board  the  Steam  yacht,  when 
the  bird  Is  said  to  have  frequented  the  stokehole;  but  after  constant  waAtng 
since  Its  arrival  at  the  gardens  the  bird  attll  remained  of  a  amoke  gTay. 
nearly  as  dark  as  a  fulmar  petrel  on  the  umwr  parts,  and  especially  so  on  tbe 
tall  coverts,  the  feathers  of  the  back  and  wing  coverts  having  slightly  darker 
shafts,  and  the  head  bearing  not  merely  a  mask  but  a  short  hood  of  a  dark^ 
gray  than  the  neck  and  the  underparto.  The  tail  was  reduced  by  abnudon 
to  a  mere  stump.  Such  was  the  description  given  by  the  editor  when  the  blrti 
was  supposed  to  be  from  three  to  four  months  old.'  and  Its  correctness  can  be 
corroborated  by  other  observers.  It  was  naturally  expected  that  at  the  next 
moult  tbe  bird  would  pass  Into  the  well-known  spotted  plumage,  but  no  spots 
made  their  appearance,  and  tbla  example  at  once  assumed  tbe  pure  white 
plumage  which  It  now  (April,  1884)  dtqilays.  This  omission  of  the  spotted 
stage  may,  perhaps,  be  owing  to  captivl^  In  a  comparatively  warm  climate ; 
the  editor  is  unable  to  account  for  It 

The  ordinary  immature  or  first-winter  plumage  is  white,  heavily 
mottled  with  dusky  or  dark  grayish  spots  on  the  sides  of  the  head 
and  throat,  concentrating  into  almost  solid  color  in  the  loral  region; 
seatterii^  spots  of  the  same  slate-gray  ace  on  the  hind  neck  and 
upper  back.  The  scapulars  have  subteimitial  dusky  spots,  as  do 
also  many  of  the  lesser  and  nearly  all  of  the  greater  wing  coverts  and 
tertials.    The    primaries,   secondaries,   and    rectrices    are    broadly 
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tipped  with  dusky,  Darrowly  edged  with  white.  Aa  to  how  long  this 
plumage  is  worn  or  st  what  age  the  adult,  pure  white  pluaiage  is 
acquired,  I  am  in  doubt.    Selby  (18SS)  says: 

As  the  bird  advaiices  In  age  the  brown  ^Mts  and  ban  gradnally  decrease  at 
aadi  molt,  uid  It  !a  snppoeed  to  be  perfectly  matured  la  two  yean  and  a  half. 

I  very  much  doubt  if  it  requires  any  such  time  as  two  years  to 
reach  maturity,  and  I  have  nerer  seen  a  bird  with  any  spots  on  it  at 
all,  except  a  few  on  the  edge  of  the  wing,  which  I  thought  was  over 
a  year  old.  Probably  the  dusky  tips  wear  away  somewhat  during 
the  winter  or  are  partially  replaced  by  white  feathers  at  an  incom- 
plete prenuptial  molt,  and  at  the  first  postnuptial  m(dt  the  pure 
white  adult  plumage  is  assumed ;  but,  unfortunately,  I  have  not  been 
able  to  study  sufficient  material  to  determine  this  with  certainty  or 
to  understand  fully  the  seasonal  molts  of  adults.  Adults  ap- 
parently  have  but  one  complete  annual  molt  in  July  and  August. 
I  have  seen  an  adult  which  had  not  begun  to  molt  its  much*w(wn 
plutoage  on  July  3,  and  another,  in  fresh  plumage,  which  had  com- 
pleted the  molt  on  August  30.  These  are  in  tiie  Dwight  collection, 
which  also  contains  two  specimens,  taken  July  6  and  18,  molting 
both  wings  and  tails,  and  another,  taken  on  May  30,  in  which  the 
wings  are  molting,  beginning  with  the  inner  primaries. 

Food. — ^The  feeding  habits  of  the  ivory  gull  are  hardly  becoming 
a  bird  of  such  pure  and  spotless  plumage.  It  is  a  greedy  and  vora- 
mu8  feeder  and  is  none  too  particular  about  the  quality  of  its  food 
or  how  it  obtains  it.  When  some  of  these  birds  have  been  feeding 
on  the  carcass  of  a  whale  they  present  a  sorry  spectacle,  for  in  their 
eagerness  to  satisfy  their  gluttonous  appetite  they  crowd  them- 
selves into  the  entrails  of  the  animal  and  their  beautiful  white 
plumage  becomes  smeared  with  blood.  They  are  particularly  fond 
of  the  blubber  and  flesh  of  whales,  walruses,  and  seals,  even  when 
somewhat  putrid,  and,  when  busily  engaged  in  such  a  feast  they 
are  tame  and  unsuspicious.  Nothing  in  the  way  of  animal  food 
comes  amiss  to  them  and  they  even  frequent  the  holee  in  the  ice  used 
l^  seals  for  the  purpose  of  feeding  on  the  excrement  of  these  ani- 
mals. Pieces  of  meat,  blood,  or  offal  from  slain  animals  scattered  on 
the  ice  or  snow  will  always  attract  them.  Any  refuse  thrown  from 
the  galley  of  a  ship  is  readily  picked  up.  Mr.  Kimilien  (1879)  says 
that  he  once  saw  one  try  to  swallow  the  wing  of  an  eider,  which  the 
cook  threw  overboard.  They  also  feed  to  a  large  extent  on  lem- 
■UDgs  and  other  small  rodents.  On  their  breeding  grounds,  in  the 
Polynis  Islands,  Captain  McClintock  (186S)  found  the  bleadied 
bones  of  lemmings  scattered  about  their  nests,  "  also  fresh  pellets, 
consisting  of  their  bones  and  hair.** 
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Behaaiior. — The  flight  oi  the  ivory  gull  is  said  to  be  light  and 
graceful.  Yarrell  (1871)  aays  "that  its  note  is  shnll  and  not  on* 
like  that  of  the  Arctic  tern,  and  ita  flight  is  more  like  that  of  a  tern 
than  of  an  ordinary  gull."  Nuttall  (1384)  writes:  *flt9  only  note 
consists  of  a  loud  and  disagreeable  eeream."  Selby  (1883)  says: 
"ltd  voice  is  strong,  and. harsh.'"  Mr..  A.  L.  V..Manniche  (1910) 
says :  *'  This  pretty '  bird,  vitfa  its  short .  but  sonorous  note,  would 
make  a  wonderfully  animating,  impression  in  these  silent  and  deso- 
late snrKiundings." 

Winter. — ^The  migration  amonnte  merely  to  a  withdrawal  from  its 
breeding  grounds  and  such  northern  portions  of  its  sununw  range 
as  are  rendered  tuinhabitable  by  Ute  closing  in  of  ice  and  snow.  The 
species  is  merely  forced  southward  by  the  advance  of  winter  condi- 
tions and  frequents  the  more  or  less  open  edge  of  the  loe  pack  all 
winter.    Mp.  Clarke  (1898)  makes  this  statement : 

Dr.  Neale  records  that  lo  tbe  antamn  of  1881  the  Itot?  sulls  departed  froid 
Oape  Flora  (Fraiu;  Joaef  Land)  at  the  Uiil  of  October,  and  ttrrlT«a  tl>a«  tlie 
folloviOK  Bprtng  on  tbe  ZOtli  fit  AprU.  Dr.  Nansen  otiaervcd  tbeiB  tat  tke  flnt 
time  iB  1896  as  earljr  as  the  12tb  of  March,  at  Ub  winter  quarters  on  Frederick 
Jackson  Island. 

On  the  Labrador  coast  it  seems  to  occur  in  tite  late  fall  only.  Mr. 
Kiunlien  (1879)  noted  it  as  "  very  common  "  in  OamherlaBd  Sonnd 
'■just  before  it  froze  up,  for  a  few  days  only.''  Doctor -Townsend 
(1907)  writes: 

Dr.  Mumford,  Mr.  Frank  Lewis,  and  others  at  Battle  Harbor  told  os  of  shoot- 
ing *■  Ice  patridges,"  wWch  came  with  the  Ice  and  seals  la  November  or  Dec«D- 
ber.  Th^  stay  tor  about  two  weeks  or  a  month  sad  ttaeu  depart,  not  to  be 
sesn  again  for  a  year.  At  times  tbay  are  very  abnndaat  and  even  6j  about  ftw 
booses.  These  birds  are  shot  tor  food,  and  ere  often  obtained  in  thefoUowlBg 
manner:  About  a  gallon  of  seals'  blood  Is  poured  on  the  Ice  near  the  rocks,  and 
as  the  birds  hover  about  they  are  easll]'  shot  Some  of  the  birds  In  their  eager- 
□ees  to  obtain  the  blood  dash  thems^ves  with  sndi  force  agalnOT  the  Ice  as  to 
kilL  th«snselvee. 

A  recent  occurrence  of  the  ivory  gull  in  Portland  Harbor,  Maine,  is 
recorded  by  Mr.  Arthur  H.  Iforton  (1918) ;  he  and  Mr.  Walter  H. 
Rich  observed  it  at  short  range  on  January  5, 1918.    He  says: 

The  anowy  whiteness  of  Its  plumage  was  a,\^ey%  noticeably  different  from  any 
other  gull  In  the  harbor,  which  contained  at  the  time  an  abundance  of  Larut 
argentatui  In  all  plumages,  Lanu  kumlienl,  and  Lanit  leacopterus-  Its  habits 
and  Sight  also  differed  distinctly;  it  was  much  more  restless,  now  alighting  on 
Oie  Ice,  either  to  remain  at  rest  for  a  few  mlnntet,  or  to  feed  at  the  wster'a 
edge,  and  then  awey  to  search  the  edge  of  Qie  ke  field  or  to  foed  near  some 
qf-  tbe  docks.  It  seemed  to  paj  little  or  no  attention  to  the  other  galls  or  tbelr 
feeding.     On  the  tee  It  ran  rapidly,  soggestlog  the  action  of  a  large  plover. 
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Its  reetlessnesa  and  lBd^«Ddent  action  sviggested  to  me  the  action  of  Lanu 
otrlcUla,  OS  It  appears  In  the  company  of  Lanu  argentatua.  Its  dasblng  fllgbt 
seemed  more  like  that  of  &  Jaeger  than  that  of  a  gull.  The  wing  waa  used  at 
fnll  extent  with  very  little  flexure  at  humero-radlal  and  carpal  Joints,  and  was 
broad  and  wedge  shaped  in  comparison  with  the  narrower  wlug  of  Larua 
arffenatiu.  It  was  seen  for  the  last  time  January  7  by  Mr.  Rich,  though  daily 
wBtcfa  haa  b^en  kept  to  the  present  time  (Feb.  22,  3,918).  During  the 
period  that  the  bird  was  seen  the  mercucy  waa  hardly  rising  above  0°  F,  and 
the  harbor  and  bay  was  a  solid  field  of  ice  except  as  broken  by  tbe  ever  bus; 
togs  laboring  to  keep  an  open  cbanneL 

DiBTBiBtrnaK. 

Breeding  range. — ^High  uculhern  latitudes,  probably  oircumpolar. 
Known  breeding  places:  Prince  Patrick  I^and,  Melville  Island 
(Winter  Harbor) ,  nortbeni  Baffin  I^and  (Port  Bowen) ,  and  northern 
Greenland  (Kane  Basin  and  Kennedy  Channel,  and  on  the  north- 
eastern coast  from  latitude  74°  to  81°) ;  also  said  to  have  bred  at 
Oandey  Bay,. east  of  Franklin  Bay,  on  the  Arctic  coast.  In  the 
Eastern  Hemisphere,  at  Storden  near  Spitzbergen  and  Franz  Joaef 
Land. 

'Winter  range. — Probably  the  open  circumpolar  seas  as  far  north 
as  unfrozen  water  occurs.  Said  to  oocnc  in  some  nnmbers  in  wintar 
is  southern  Greenland  and  along  the  Labrador  coast.  In  Europe  it 
occasionally  winters  about  the  coasts  of  Great  BHtain  and  Ireland 
aad  northern  France.  Many  winter  records  are  of  single  birds, 
probably  stragglers. 

Spring  migraiion. — Early  dates  of  arrival :  Melville  Island,  Win- 
ter Harbor,  May  24;  EUesmere  Land,  Petennan  Fiord,  May  38; 
Greenland,  Etah,  June  1;  Prince  Patrick  Island,  June  12.  Late 
dates  of  departure:  Quebec,  Godbout,  March  7;  Labrador,  Sand- 
wich Bay,  June  12;  Alaska,  Point  Barrow,  May  22  to  June  3. 

Fall  nUgration. — Fall,  and  winter  wanderings  are  erratic.  Dates 
of  arrival:  Cumberland  Gulf,  October  34  and  November  6;  Anti- 
costi  Isl&nd,  October;  Quebec,  Godbout,  December  9;  New  Bruns- 
wick, St,  John,  November ;  Maine,  Portland,  January  i  and  5 ;  Massa-' 
chusetts,  Monomoy  Island,  December  1 ;  Long  Island,  Sajville, 
January  5;  Bering  Strait,  November  9;  Commander  Islands,  J)e- 
cember  2.  Dates  of  departure :  EUesmere  Land,  Lincoln  Bay,  Sep- 
tember 1;  Welfington  Channel,  September  IS;  BootWa  Felix,  Sep- 
tember 21;  Alaska,  Point  Barrow,  September  36  to  October"  10. 

Casual  ficords. — Has  occurred  twice  in  British  Columbia  (Dease 
Lake,  CaSsiar,  Septenibbr,  1899,  and  Penticton,  Okanagon  Lake,  Oc- 
tober, 1897).  ■ 

Rart  ot  accidental  in  Ontario  {lotonio,  Deoembar  36^  1S87). 
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The  lurdy  kittivftke  has  been  well  named,  on  the  New  England 
coast,  the  "  frost  gall "  or  the  "  winter  gull "  for  its  arrival  seems 
to  indicate  the  coming  of  hard  frosts  and  the  beginning  of  real  winter. 
It  seems  to  bring  with  it  the  first  cold  breath  of  ice  and  snow  from 
the  rugged  Arctic  coasts  where  it  makes  its  summer  home.  This 
species  is  always  associated  in  my  mind  with  icebergs  and  the  great 
Greenland  ice  pocks,  which  drift  southward  with  the  Arctic  current, 
and  in  its  summer  hinne,  with  the  dark,  frowning  cliffs  of  t^  froz^i 
north,  which  tower  for  hundreds  of  feet  above  the  stormy  ice-bound 
seas  until  lost  to  sight  in  shrouds  of  mist  and  fog,  where  the  "  frost 
gulls  "  find  a  safe  retreat  in  which  to  rear  their  hardy  offspring. 

Spring. — According  to  Hagerup  (1891)  the  kittiwakee  arrive  in 
Oreenland  early  in  April ; 

From  their  arrlTBl  tUl  the  middle  of  May  tliey  keep  together  In  oae  or  more 
large  HoAa,  and  are  tiien  Tery  tltnld  and  notsy.  Tbts  Is,  peiiiaps,  because  tbe 
Qord  iH  to  a  gicat  eztent  covered  with  Ice,  so  tltat  their  oeMitig  ptnmd  Ilea 
6  to  10  mllee  from  open  water.  On  clear  da;B  In  April  a  flock  ot  eome  2,000 
nay  be  seoi  rlalns  to  a  great  belgbt,  ms  3,000  and  to  4.000  leet,  sometimes 
going  oat  of  eight,  so  that  one  can  only  hear  their  screeching  as  the;  rapldlr 
wheel  abont.  i;hey  are  then  wont  to  make  an  excursion  Inland,  above  the  Ice, 
toward  thdr  breeding  place.  On  returning  ther  descend  Mmewhat  more 
scattered;  bnt  at  once,  on  reaching  the  water,  they  gatlier  c<oae  toeeth«. 
These  exercises  they  oftMi  go  ttinragh  many  times  a  day.  In  Hay  tb^ 
■mwmhlf  to  smaller  flocks  and  are  less  shy-  About  2,000  lay  their  eggs  on  the 
front  of  B  perpendicular  cliff  situated  at  the  head  of  the  fjord.  The  lowest 
nests  may  easily  be  reached  from  a  boat;  tbe  highest  are  about  ISO  feet  above 
tbe  sea.  The  eggs  are  laid  chiefly  during  the  6rst  10  days  of  Jane,  and  tbe 
young  fly  from  their  neets  about  the  middle  of  August  (Tbe  eerUest  date  on 
which  I  have  aecn  a  young  bird  is  tlie  7th  of  Angust.)  AAer  tliat  they  geaerally 
go  about  In  nnall  flocks  or  singly  and  fce^  compsratlvdy  Aleut.  On  a  few 
occasions  only,  on  August  afternoons,  I  bave  seen  large  flocks  of  500  to  1,000 
Individuals  rise  to  a  great  height  and  fly  toward  the  ocean. 

Courtship. — Mr.  Edmund  Selous  (1805)  says,  in  referring  to  the 
courtship  of  the  kittiwake,  that  the  inside  of  Uie  mouth  is  of  "  a  fine 
rich  red,  or  orange  red  color,"  and  that  "  both  sexes  open  their  bills 
widely  and  crane  ^wut,  with  their  heads  turned  toward  each  other, 
whilst  at  the  same  time  uttering  their  shrieking,  clamorous  cry. 
The  motion,  however,  is  often  continued  after  the  cry  has  ceased^ 
and  this  we  might  expect  if  the  birds  took  any  pleasure  in  the  bril- 
liant gleuQ  of  col<Kr  which  each  presents  to  and,  as  it  were,  flashes 
about  in  front  of  the  other." 
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Mr.  W.  Elmer  Ekblaw,  in  his  Greenluid  notes,  says: 

About  jTine  10  tbe  klttlwabe  beglDB  mating,  Ttae  rlvalrj'  tov  mates  and  nests 
Is  keen,  and  tbe  strugBles  over  tbe  nests  are  bitter  and  proloaged.  I  watcbed 
two  birds  fi(bt  for  a  neat  for  over  ma  boor.  Wben  one  aligbted  upon  tbe  neat 
be  tamed  at  cmce  wltb  open  bill  and  angry  scream  to  meet  tbe  rival  wblcli  be 
expected  to  atuck  him  at  once.  CSDally  tbe  otber  claimant  for  tbe  nest  was 
gnlck  In  bis  attempt  to  elect  tbe  first  Witb  bills  locked  like  tbe  jaws  of 
OgbtlDg  bnll  terriers,  tbe;  wrestled  wltb  eacb  other,  ebaklng  and  tugging  and 
palling  flereely  until  tbey  itU  oil  tbe  ledge  and  flattered  to  the  ice  still  in 
death  grip.  Once  on  tbe  lee  tbey  soon  ceased  their  combat,  and  separated,  both 
angrily  screamliig.    Tbe  contest  was  many  times  repeated. 

Neatmg. — The  kitti-wake  is  decidedly  an  oceanic  guU,  being  seldom 
seen  inland,  except  as  a  wanderer  on  migrations,  and  breeding  on 
the  rocky  cliffs  and  crags  of  our  Arctic  coasts  exposed  to  all  the  fury 
of  ocean  stonns  in  which  it  aeems  to  delight.  On  the  Greenland 
coast  most  of  the  large  breeding  coloniee  are  on  the  high  cliffs  near  the 
heads  of  deep  fjords,  but  farther  south  the  preference  seems  to  be 
for  lofty  ro<*y  islands. 

My  first  intimate  study  of  the  nesting  habits  of  the  Atlantic  Mtti- 
wake  was  made  on  the  famous  Bird  Kocke,  in  the  Gulf  of  St.  Law- 
rence, in  1904,  one  of  the  Bonthemmost  outposts  of  its  breeding  range. 
We  landed  here  in  a  small  boat,  late  in  the  evening  of  Jane  23,  under 
rather  exciting  drcumstancee.  Ae  the  great  cliffs  towered  above  as 
in  the  moonlight  we  saw  a  lantern  coming  down  the  ladder  to  show 
us  where  to  land  and  we  ran  in  among  the  breakers.  There  was  a 
crash  which  brought  us  to  our  feet  as  we  struck  an  tmseen  rock ;  but 
the  next  wave  carried  us  over  it  and  landed  ub  among  the  rocks  and 
flying  spray.  We  were  overboard  in  an  instant,  struggling  in  the 
snrf  up  to  our  waists,  for  the  boat  wae  rapidly  filling,  as  wave  after 
wave  broke  over  us.  A  few  moments  of  rapid  work  served  to  onload 
our  baggage  and  attach  a  stout  line  to  the  boat,  the  signal  was  passed 
aloft  and  the  powerful  steam  winch  above  landed  her  hi^  and  dry. 
After  exchanging  hearty  greetings  with  onr  genial  host,  Captain 
Bourque,  we  enjoyed  tiie  novel  experience  of  being  hoisted  up  in  a 
crate  to  the  top  of  the  oUff,  over  100  feet  high.  It  was  certainly  a 
new  and  interesting  sensstioD  to  feel  ourselves  slowly  rising  in  tiie 
darkness  up  the  face  of  these  somber  oHffs,  vrith  the  surf  thundering 
on  the  rocks  below  us  and  with  a  cloud  of  scieajning  8eal:ard8  hover- 
ing about  us,  barely  discernible  in  the  moonlight,  like  a  swarm  of 
ghostly  bats  whose  slnmber  had  been  disturbed  and  who  were  pro- 
testing at  our  rude  intrusion. 

On  the  following  day  the  wind  was  blowing  a  gak  «id  clouds  of 
eea  birds  were  drifting  aboat  the  rock  in  a  bewildering  maae,  10,000 
of  them  in  all.  There  were  great  white  gannets  Bailing  on  long  povf- 
erful  winga,  tipped  with  black;  clouds  of  snowy  kittiwakee  hovering 
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in  the  air;  hundreds  of  swift-winged  mntree  and  razor-billed  ante 
darting  out  from  the  cliffs;  and  quaint  little  parties  of  curious  puffins 
perched  on  the  rocks.  There  was  a  constant  babel  of  voices,  the 
mingled  cries  of  the  varied  throngs ;  deep,  guttural  croaks  and  hoarse 
grunts  from  the  gannets;  a  variety  of  soft  purring  notes  from  tht 
murres;  and  sharp,  piercing  cries  from  the  active  bdttiwakra  dis- 
tinct!; pronouncing  the  three  syllables  for  which  they  are  named,  as 
if  beseeching  us  to  "  keep  away  "  from  their  precious  nests. 

For  a  more  intimate  study  of  their  nesting  habits  we  were  lowered 
down  the  face  of  the  cliff  in  a  crate,  dangling  at  the  end  of  a  long 
rope  and  whirling  helplessly  about  in  space,  but  within  a  few  fed; 
of  the  confiding,  gentle  birds  on  their  nests.  They  were  so  ac- 
customed to  the  intunacy  of  man  that  it  was  an  easy  matt«'  to 
study  and  photograph  the  dainty  creatures  at  short  range.  Thar 
nests  were  scattered  all  over  the  perpendicular  face  of  the  cliff,  on 
every  available  little  shelf.  I  was  surprised  to  see  how  small  and 
narrow  a  ledge  could  Support  a  nest  in  safety.  The  nests  were 
firmly  and  well  built  of  seaweeds,  grasses,  and  mosses,  and  were 
securely  plastered  on  to  the  rock;  apparently  they  were  made  of 
w^  seaweed  which  adhered  firmly  to  the  rock  as  it  dried;  evi- 
dently the  nests  had  been  used  for  suoceesive  seasons,  fresh  material 
being  added  each  year.  They  were  deeply  cupped  and  well  built  up 
on  the  out«r  sides,  so  as  to  form  safe  cradles  for  the  young.  Incu- 
bation was  far  advanced  at  this  date  (June  24),  and  numy  of  the 
eggs  had  hatched.  The  nests  must,  indeed,  be  well  built  to  hold  the 
weight  of  two  lusty  young  and  the  brooding  parent  in  such,  pre- 
carious situations.  Mr.  Ora  W.  Kni^  (1968)  gives  the  dimen- 
sions of  a  nest  found  on  Baccatieu  Island,  Newfoundland.  "Its 
diameter  at  base  was  1  foot,  and  at  top  8  inches ;  ii^rior  diameter, 
6  inches;  and  depth,  2  inches." 

Egga.- — The  kittiwake  is  said  to  lay  as  many  as  four  or  five 
eggs,  but  I  believe  that  two  is  the  usual  number ;  that  three  eggs  are 
larely  laid ;  and  that  larger  numbers  are  vwy  unusual.  I  am  quits 
sure  that  more  than  90  per  cent  of  the  nests  that  I  bav«  seen  have 
held  only  two  eggs.  Often  only  a  single  egg  is  hatchedt  The  eggs 
vary  in  shape  from  somewhat  pointed  ovate  to  short'  ovate,  rarely 
elongate  ovate;  the  shell  is  thin  and  smooth,  but  without  much 
lustre.  The  ground  color  varies  from  "  pinkish  buff "  or  ,"  olive 
buff "  to  ^  cartridge  buff,"  "  pale  olive  buff,"  or  bluish  white.  ,  The 
spots  are  irregular  in  arrangement,  size,  and  shape ;  most  eggs  have 
underlying  BpcAs  or  blotches  of  "li^t  Quaker  drab"  or  "light 
mouse  gray " ;  these  are  either  overlaid  or  mixed  with  dajcker  spots, 
blotohes,  or  scrawls  of  "  clay  eolor,"  "  muff  brown,**  "  tawny  olive,'* 
** Vandyke  brown,"  or  "sepia"  of  various  dWiea.  Th»  measure- 
ments of  41  eggs  in  various  collections  average  56.1  by  40.8  milli- 
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meters;  the  ^gs  showing  the  four  extremes  measure  62.5  by  42.S,  68 
by  43.5,  53  t^  39  and  55  hj  37.5  millimeters. 

Ypwuf. — The  period  of  incubation  is  said  to  be  26  days.  Probably 
both  sezes  incubate,  as  botii  parents  are  usually  together  at  the  nest 
■nd  both  are  devoted  to  the  young.  The  young  remain  in  the  nest, 
where  they  are-  fed  by  their  parents,  until  they  are  fuUy  fledged. 
The  nuTow  confines  of  the  usual  nest,  on  its  small  shelf  of  rock,  per- 
mit Qo  wandering  habits,  as  common  among  other  gulls.  Any 
attempt  to  sb^y  from  the  nest  would  usually  result  in  a  disastrous 
fall  from  a  dizzy  height  to  dangerous  rocks  or  surf  below;  so  the 
young  birds  must  of  necessity  stay  in  the  nest  until  able  to  fly. 
Many  such  fatal  accidents  probably  occur,  which  serve  to  keep  in 
check  the  increase  of  the  species,  which  is  otherwise  secure  from 
nKdeBtation  on  its  nesting  grounds. 

On  Korth  Bird  Bock,  where  many  of  the  nests  are  on  the  lower 
ledges,  I  noticed  on  July  24,  1915,  that  many  of  the  nearly  fledged 
young  had  be^  able  to  crawl  or  jump  out  of  the  nests  and  were 
wandering  about  over  the  flat  rocks  below  the  cliffs,  though  they 
were  not  able  to  fly.  Many  of  the  older  young  were  already  on  the 
wing  at  this  date  and  a  few  were  still  in  the  nests. 

Phtmaget. — The  newly  hatched  young  is  covered  with  long,  soft, 
glossy  down,  whidi  is  white  and  spotless,  but  tinged  basally  with 
yellowish  gray  and  huffy  on  the  back  and  thighs,  and  tipped  with 
dusky,  giving  it  a  grizzly  appearance,  quite  unlike  other  young  gulls. 
The  young  bird  grows  rapidly  and  soon  begins  to  assume  the  first 
winter  plumage,  which  appears  first  on  the  scapulars,  then  on  the 
wings,  back,  and  neck.  There  is  no  strictly  juvenal  plumage  in  this 
species.  In  the  first  winter  plumage  the  bill  is  black;  there  is  a 
blackish  patch  on  the  hind  neck;  the  lesser  wing-coverts  and  some- 
times the  greater  wing-coverts  and  scapulars  are  largely  black;  the 
tail  has  a  broad  black  band  at  the  tip ;  the  dusky  spots  on  the  head, 
before  and  behind  the  eye,  are  darker  than  in  adults.  A  partial 
molt  occurs  early  in  the  spring,  usually  in  February  and  March, 
but  sometimes  as  early  as  December,  in  which  most  of  the  dusky 
feathers  in  the  head  are  replaced  by  white  or  lighter  colored  feathers 
and  the  black  lesser  wing-coverts  disappear.  At  the  first  postnuptial 
molt  in  August  young  birds  become  indistingui^able  from  adults 
when  one  year  old,  a  complete  molt  producing  the  adult  winter 
plumage.  A  partial  prenuptial  molt,  involving  the  head,  neck,  and 
body  feathers,  produces  the  adult  nuptial  plumage  with  the  pure 
white  head  and  yellow  bill.  Adults  have  a  complete  molt  in  the 
•nnuner,  producing  the  well-known  winter  plumage. 

Food. — ^A  flock  of  feeding  kittiwakes  is  an  animated  and  a  pretty 
sight.    During  the  latter  part  of  the  summer  they  assemble  in  eaor- 
ntou  numbers  in  the  nuraerona  bays  and  "tickles"  of  the  Labrador 
IMTSS— 21- — I 
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coftst,  and  congregate  about  the  fidiing  vesaek  to  pick  up  the  sorapa 
that  are  thrown  overboard.  A  school  of  small  fry,  swimming  near 
the  surface,  soon  attracts  an  interested  throng  of  these  little  gulls 
which  hover  over  them  and  scream  excitedly  as  they  gently  swoc^ 
down  with  elevated  wings  to  pick  the  small  fish  from  the  surface 
without  wetting  a  feather.  Although  small  fishes  procured  in  tim 
way  constitute  the  principal  food  of  the  kittiwake,  it  also  eats  eras- 
taceans,  aquatic  larv»,  and  other  marine  animals  which  it  gleans 
from  the  water.  It  feeds  to  some  extent  along  the  beaches  and  <ai 
the  bare  sand  flats  at  low  tide,  where  it  finds  various  small  mollu^s, 
cmstaceane,  and  other  marine  invertebrates.  Often  large  flocks  are 
seen  feeding  in  the  flats.  It  is  less  of  a  scavenger  than  the  larger 
gulls  and  lees  given  to  frequenting  the  inner  harbors.  It  is  said  to 
drink  salt  water  exclusively,  being  seldom  se^i  inland.  Mr.  Brew- 
ster (ISSSf)  reports  a  captive  kittiwake  that  refused  fresh  water  and 
drank  salt  water  eagerly. 

Behavior. — ^The  flight  of  the  kittiwake  is  buoyant,  graceful,  and 
easy.  Audubon  (1840)  describes  its  movements,  in  his  usual  graphic 
style,  as  follows : 

BearlDg  up  sgalaat  the  heaviest  gale,  It  paaees  from  one  trough  of  the  sea  to 
another  as  It  aniloos  to  rest  for  an  Instant  under  the  lee  of  the  biUows ;  yet 
as  these  are  seen  to  rear  their  cnrlimt  greets,  the  frnll  Is  already  sererai  fnet 
above  them  and  preparlog  to  planse  Into  the  next  hollow.  While  In  our  hazbor. 
and  daring  fine  weather,  they  seemed  to  play  with  tbelr  companions  of  other 
■pedes.  Now  with  a  spiral  curve  they  descend  toward  the  water,  support 
themselves  by  beats  of  their  wings,  decline  their  heads,  and  pick  up  a  yonng 
berrlng  or  some  bit  of  garbage,  when  away  they  fly,  chased  perhaps  by  several 
others  anxious  to  rob  them  of  the  prize.  Noon  has  arrived.  High  above  the 
masthead  of  our  largest  man-of-war  the  kittlwakea  float  gracefally  In  wMa 
drcles  until  all,  as  tf  fatigued,  sail  downward  again  with  common  accord 
toward  the  transparent  deep,  and,  alighting  close  to  each  other,  seem  to  ride 
safely  at  anchor.  There  the;  now  occupy  themselves  in  cleaning  and  arranging 
their  beautiful  plumage. 

It  flies  more  swiftly  than  the  larger  gulls  and  with  more  rapid 
wing  beats.  It  can  be  readily  recognized  by  the  flight,  even  at  a 
long  distance,  by  one  who  is  familiar  with  it.  Dr.  Charles  W. 
Townsend  writes  to  me: 

Although  the  flight  of  the  kittlvrake  is  characterlstlcaJly  graceful,  rapid,  and 
•wallow  like,  with  quick  wing  strokes,  I  have  seen  them  get  up  from  the  snr. 
doe  of  the  water  Just  In  time  to  clear  the  bow  of  the  advancing  steamer  and 
fly  oO  with  slow  and  heavy  wing  beats,  as  U  loath  to  leave  a  good  flshlng 
ground.  In  the  adult  the  black  wing  tips  are  short  and  cat  squarely  across 
as  If  the  wlDgs  were  dipped  In  black.  In  the  immature  plumage  It  most  doeely 
resembles  the  young  Bonaparte's  gall,  but  the  blad  nnchal  crescent  and  th» 
blatft  wing  coveria  are  com^cooBS,  and  there  is  more  Mack  on  the  prlmarlee, 
In  which  tbe  color  pattern  Is  also  difEerctit. 

The  ordinaiy  cry  of  the  kittiwake  suggests  its  name,,  which  it  seems 
to  pronounce  quite  distinctly.     This  is  tbe  soft  and  m^ow  note 
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most  often  heard  abont  ite  breeding  grounds,  but  ivben  much  excited 
or  alarmed,  it  indulges  in  loud,  shrill,  piercing  screams,  as  it  darts 
down  upon  the  intruder.  When  hovering  in  large  flocks  over  a 
school  of  fish  or  other  tempting  fea^t  it  becomes  very  noisy,  uttering 
load,  harsh  cries,  somewhat  resembling  the  notes  of  the  gull-billed 
tern.    Doctor  Townsend  adds  the  following  notes: 

Besides  the  ciTt  wblcb  recalls  Its  name  Kit-ti-^cake,  I  have  noted  down  the 
BTllables  Ka-ake;  sharp  and  piercing  Ki,  Ki,  Ki;  rapidly  repeated  and  barsb 
rattllDK  Kaa,  Kaa,  Kae,  Eae,  and  Kaak  Kaak. 

The  gentle  kittiwabe  is  a  highly  gregarious  and  sociable  species. 
Among  the  various  sea  birds,  with  which  it  is  intimately  associated 
on  ite  breeding  grounds,  it  is  a  harmless  and  a  friendly  neighbor. 
It  does  not  seem  to  molest  the  eggs  or  young  of  the  other  speaee  at 
all  and  it  has  no  enemies  among  them.  At  other  seasons  it  is  oftui 
persecnt«d  by  the  jaegers,  the  relentless  pursuers  of  all  the  smaller 
gulls  and  terns,  the  highway  robbers  of  the  northern  seas.  The 
worst  enemy  of  the  kittiwake  is  man.  In  winter,  when  these  gulls 
are  abundant  on  the  Kew  England  coast,  they  are  shot  in  Urge 
numbers.  They  are  tame  and  unsuspicious,  gathering,  like  terns,  in 
large  flocks  over  a  fallen  companion,  making  it  easy  for  the  gunner 
to  kill  as  many  as  he  chooses.  They  may  easily  be  attracted  about  the 
fisherman's  boat  by  throwing  overboard  cod  livers  or  other  refuse, 
where  they  are  easily  shot  and  may  often  be  caught  on  a  baited  hook. 
Their  bodies  are  used  for  food  or  for  bait  and  their  plumage  is,  or 
was,  sold  for  miUinery  purposes ;  but  often  they  are  killed  in  purely 
wanton  sport.  Macgillivray  (1852)  says  of  the  way  these  birds  have 
been  killed  on  the  British  coast: 

Parties  are  formed  on  oar  eastern  coast  for  the  sole  purpose  of  stiootliig 
tlieiD ;  and  I  have  seen  a  person  station  blmeelf  on  the  top  of  the  kltdwake  cliff 
of  the  Isle  of  May,  and  shoot  Incessantly  for  sereral  liours,  wlthwit  so  mnch 
as  afterwards  picking  up  a  single  individual  of  the  many  killed  and  maimed 
birds  with  which  the  smooth  water  was  strewn  beneath. 

^11^2.'— The  fall  migration  starts  early;  that  is,  the  birds  move 
away  from  their  breeding  grounds  early  and  begin  to  work  down 
the  coast  in  August  and  September.  Dr.  Charles  W.  Townsend 
(1907)  saw  about  6,000  kittiwakes  at  the  mouth  of  Hamilton  Inlet, 
Labrador,  on  July  18, 1906.    He  describes  their  behavior  as  follows: 

At  Hamilton  Inlet  thousands  of  kittiwakes  covered  the  water,  and  as  we 
steamed  on  they  rose  in  bodies  of  600  or  more  and  whirled  about  like  gnats 
of  snow  driven  by  the  wind,  tlietr  pure  white  plumage  lit  up  by  the  rays  of  the 
setting  son.  Silent  for  the  most  part,  they  occasionally  emitted  cries  of  kae  kae, 
or  ko^ke,  and  at  times  one  could  Imagine  the  ^llables  of  ilttitoake.  On  our 
cetQm  trip  we  ran  into  a  flock  of  nearly  the  same  size  ne^r  Cape  Harrison. 
Tbe  appearance  of  a  snowstorm  here  was  more  perfect,  for  there  was  a  thlA 
fog  bank,  on  the  edge  of  whicb  ttie  kittiwakes  played.  The  son  shining  on 
the  birds  before  the  fog  shut  ttiem  out  was  very  striking.'    They  were  occa- 
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klontilly  pIiugInK  for  capeUns,  at  tlmea  dtn^vearlag  eaUrdr  under  waits 
with  8  Bplasb.  One  could  often  be  se^i  flyliiK  with  a  flsh  hanging  by  one  end 
from  its  bllL  A  jaeger  suddenly  appeared  on  tbe  acene,  and  tbe  twisting  and 
turning  of  purener  and  pursued  was  Interesting  to  see.  Tbe  kittiwake  Bnally 
dropped  his  pre7,  and  the  Jaeger  settled  on  the  water  to  pick  it  up. 

On  my  way  south  along  the  Labrador  coast  on  August  21,  1912, 
I  saw  large  numbers  of  old  and  young  kittiwakes  near  Makkovik 
aod  Eag^d  Islands,  far  south  of  their  breeding  grounds.  Mr. 
Lucien  M.  Turner  says  of  their  habits  on  the  Labrador  coast: 

Scores  and  hundreds  of  the  kittiwake  gull  were  observed  on  tbe  Labrador 
coast  In  the  early  part  of  July,  1882,  They  were  most  uumerona  tn  the  Arctic 
current  bearing  Icebergs,  on  which  these  birds  at  times  assembled  in  thou- 
sands as  the  mass  of  ice  towered  at  times  over  200  feet  high  and  presented  an 
area  of  over  half  a  mile  square  on  the  top  of  It.  Here  llie  birds  sat  com- 
pactly, slowly  moving  to  the  souttiward;  they  probably  ooDgregated  during 
these  times  after  having  gorged  themacaves  with  csvellns  and  lance  Asbea  tn 
allow  the  process  of  digestion  to  be  completed.  A  single  rifle  shot  reverberating 
against  the  wall  of  Ice  or  a  ball  prolected  In  the  midst  of  these  birds  was 
sufficient  to  startle  the  entire  community  Into  flight,  and  upon  which  they 
would  lazily  drcle  round  and  round  the  vessel  or  sway  back  aod  forlli  aooss 
ber  wake,  always  at  a  provoking  distance,  until  one  would  be  droH>ed  wUle 
on  wing  with  a  rifle  ball.  Tbe  living  birds  wheeled  over  their  deed  companion 
tn  angry  curiosity  as  they  clamored  their  rattling  cry. 

Wtniar, — ^The  kittiwake  does  not  become  conmion  on  the  Massa- 
chusetts coast  until  about  the  middle  of  October,  after  which  it  is 
common  off  our  coasts  all  winter,  where  it  is  known  as  the  "  winter 
gull,"  "frost  gull,"  or  "pinny  owl."  Dr.  Charles  W.  Townaend 
(1905)  says  of  its  winter  habits: 

The  kittiwake  Is  au  ofbbore  gull,  one  that  Is  to  be  found  especially  aboat 
fishing  vessels  in  winter,  gleaning  the  waves  for  the  refuse  which  is  always  to 
be  found  in  the  neighborhood  of  these  boats.  In  my  notes  of  a  Crip  to  Nova 
Scotia  from  Boston,  in  December,  168S,  I  tiave  entered  that  they  were  very 
abundant  everywhere  ofC  the  coast.  Off  Rockjport  in  winter,  kittiwakes  b^ln 
to  be  common  2  or  3  miles  from  land,  and  are  generally  abundant  on  the 
flahing  grounds,  8  or  10  mltee  out  They  may,  however,  be  frequently  seen 
from  the  shore,  especially  If  the  day  be  stormy  end  the  shore  an  open  one. 
They  often  visit  the  little  harbor  of  Rockport  with  its  wealth  of  flsh  gurry, 
Th^  also  fly  occasionally  over  the  beaches,  and  under  these  circumstances  I 
liave  had  no  difficulty  In  staootlng  ttiem  for  spectmens,  as,  unlike  the  herring 
gnU,  they  do  not  hesitate  to  fly  within  gunshot.  I  bave  never  seen  tbent  In 
the  tidal  estuaries. 

Mr.  Walter  H.  Bich  has  sent  me  the  following  notes  on  the  be- 
havior of  the  kittiwake  or  "  winter  bird,"  as  it  is  called,  on  Georges 


As  might  be  guessed  from  the  name,  It  la  during  the  coldest  weather  that 
this  bird  Is  most  abundant,  and  at  this  season,  so  tbe  writer  was  Informed, 
not  infrequently  they  became  so  tame  as  to  perch  in  rows  upon  0ie  main  booms 
of  the  vessels  on  frosty  mornings,  awaiting  their  breakfasts. 
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The  ATM  arrlvala  (five  birds)  appeared  on  tbe  mornliiK  of  October  12,  1913. 

Siyery  day  following  tbelt  arrival  showed  iDcreaslDg  Dumbere  until  to  a 
fortnight  there  were  always  "  hundreds,"  and  nt  times  "  thousands "  wonid 
(oafce  but  a  modernte  estimate  of  their  flocka.  My  records  for  November  18 
nyt,  "  winter  birds  In  millions  " — perhaps  an  exaggeration,  yet  so  It  seemed. 
Scarcely  a  daylight  hour  after  their  arrival  but  was  filled  with  their  chatter- 
ing sqneel;  scarcely  a  momeDt  bat  nw  them  wheeling  about  the  steamers, 
appearing  Just  before  sun  up  and  standing  by  to  give  any  needed  assistance  as 
long  as  the  aun  held  above  tbe  western  rim  of  tbe  ocean. 

The  signal  tor  hauling  the  net  brought  great  activity  among  tbe  flocks  banked 
up  on  either  side  of  the  steamer's  path  In  2)-mt1e-loDK  lines  of  white  birds 
roosting  upon  tbe  water.  There  were  literally  thousands  of  culls  ttiat  rose  and 
drifted  along  over  the  swells.  Just  keeping  pace  wltb  tbe  steamer's  slow  progress. 
Other  gulls  there  were,  both  brown  plumaged  and  full  plumaged — ring-bill, 
herring  gull,  black-backed,  and  a  few  of  the  large  white  or  pearly  gulls,  of 
q>ecle6  undetermined  where  they  wheeled  In  a  safe  ofUng.  But  all  these  were 
at  a  disadvantage,  both  numerically  and  otherwise,  wltb  the  klttlwakes,  wlio  stole 
from  tbem  end  beat  tliem  to  every  piece  of  liver  and  waste  thrown  overalde. 
If  the  price  sinks  the  big  gull  has  lost  It;  not  so  tbe  little  "  winter  bird,"  who 
dives  swiftly  and  gracefully  from  the  wing  and  brings  it  up.  This  Is  the  only 
gall  wtalcb  the  writer  has  ever  seen  to  dive.  Natnrally  tbelr  success  makes  them 
unpopular  with  the  losers,  who  pursue  and  harry  tbe  kltttwake,  but  to  little 
effect,  since  the  small  gull  Is  too  active  to  snffer  much  lo  these  attempts  at 
reprisal 

In  tait  weather  during  midday  tbe  gulls  of  all  ^edea  soar  far  aloft  to  wheel 
bi  wide  circles  and  drift  In  the  sunshine  of  the  upper  air.  The  "  winter  bird  " 
Indulges  In  this  also,  bnt  to  a  somewhat  lesser  extent  than  do  the  gulls  of  other 
qiecies.  The  greater  part  of  the  kittlwake  flocks  prefftr  to  bank  up  along  the 
steamer's  coarse,  so  as  to  be  at  band  at  the  hanl,  ntlltelnr  tbe  Interval  to  preen 
their  featbers  and  bathe  and  dip  like  aparowe  in  a  puddle.  In  fact,  It  was  A 
MDRlderable  time  before  I  could  be  sure  that  the  kittlwake  Joined  in  these  lofty 
aerial  maneuvers ;  yet  they  surely  did,  sweeping  on  motlonlees  wings  in  great 
qdrals  at  a  belght  where  the  eye  could  hardly  follow  tbem  or  distinguish  tbem, 
bnt  never  falling  to  drop  with  all  swiftness  when  warned  by  the  whistle  that  tbe 
feast  was  about  to  be  spread  for  tbem.  What  an  enormous  amount  of  fooU 
mnst  be  needed  to  support  all  this  great  sea-bird  population — the  hags  and 
petrels  in  the  summer  months,  the  gulls  in  the  colder  weather,  tbe  full  round  of 
the  year. 

DISTHIBtmON. 

Breeding  range. — Northern  parts  of  the  Northern  Hemisphere;  in 
NorUi  AmericA  east  to  Greenland  and  the  Labrador  coast.  South  to 
the  Gulf  of  St.  Lawrence  {Newfoundland,  Bird  Sock,  Bonarenture 
Island,  and  Antioofiti)  and  probably  parta  of  Hudson  Bay.  The 
western  limit  of  its  range,  where  the  subspecies  poUicaria  takes  its 
place,  is  unknown,  hut  it  has  been  stated  to  occur  west  to  Franklin 
Bay.  North  to  Prince  Albert  Land  (near  Princess  Boyal  Islands)  ; 
the  south  shoni  of  North  Somerset;  north  of  Wellington  Channel 
(latitude  77°),  and  northern  Greenland  (Thank  God  Harbor  on  tbe 
northwestern  coast,  and  between  latitude  80°  and  81°  on  the  north- 
eastern coast).    In  the  Old  World  breeds  from  Iceland,  Great  Brit- 
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ain  (Shetland  and  Orkney  Islands,  Hebrides,  coast  of  Ireland  and 
England,  except  southern  parts) ;  Spitzbergen,  probably  Franz  Josef 
Land,  Nova  Zembla  and  coast  of  western  Siberia  (said  by  Koren  to 
range  east  to  Chaun  Bay,  northern  Siberia.  South  to  northwestern 
France. 

Breeding  grounds  protected  in  the  Canadian  reservations  on  Bird 
Rock,  Bonaventure  Island,  and  PercS  Kock. 

Winter  range, — Offshore  from  Gulf  of  St.  Lawrence  (Prince  Ed- 
ward Island),  Nova  Scotia  (Halifax),  New  Brunswick  (Grand 
Manan) ,  and  coast  of  Maine ;  occasionally  on  the  Gre^  Lakes ;  south 
to  New  Jersey  and  the  Bermudas,  and  even  farther  south  (latitude 
25°  57'  N.,  east  of  Miami).  In  Europe  winters  from  the  coasts  of 
Great  Britain  south  to  the  Mediterranean  and  Caspian  Seas,  the 
Canary  Islands,  and  Asores. 

Spring  migration.— "R^ivra  frcnn  ocean  wandering  to  its  breeding 
grounds.  Early  dates  of  arriral :  Prince  Edward  Island,  March  15 
(average  March  26) ;  Quebec,  Godbout,  March  25  (average  April  6) ; 
Greenland,  Ivigtuk,  March  26;  Dover  Strait,  May  20;  and  Cape 
York,  June  10.  Late  dates  of  departure:  Bermuda,  April  1;  New 
York,  Orleans  County,  April  10 ;  Connecticut,  New  Haven,  April  13. 

F(^  miffration. — Offshore  and  southward.  Early  dates  of  arriral : 
Massachusetts,  October  2  (average  November  6) ;  Long  Island,  Octo- 
ber 13;  Pennsylvania,  Erie,  October  17.  Late  dates  of  departure: 
Northeastern  Greenland,  latitude  76°  20',  August  1 ;  Ellesmere  Land, 
Lincoln  Bay,  September  1;  Wellington  Channel,  September  2;  Fro- 
bischer  Bay,  September  2;  Cumberland  Gulf,  September  19;  New- 
foundland, October  17. 

Camtal  records. — Wanders  occasionally  to  various  points  in  the 
interior;  to  the  Great  Lakes  frequently,  as  far  west  as  Michigan 
(Neebish  Island,  fall  1693-94)  and  Wisconsin  (Racine,  March  17, 
1884) ;  up  the  Mackenzie  Valley  (Fort  Heeolution,  May  28,  1860) : 
west  in  the  interior  to  Wyoming  (Douglas,  November  18, 1898). 

Egg  dates. — Great  Britain:  Thirty-one  records,  April  6  to  JiUie 
27;  sixteen  records,  June  4  to  12.  Newfoundland:  Ten  records,  May 
30  to  July  1;  five  records,  June  14  to  20.  Gulf  of  St.  Lawrence:  Ten 
records,  June  10  to  26;  five  records,  June  13  to  25. 

Wiaax  TSmACTTLA  POLUCABU  MUgwmj. 

racino  utiiwaki. 


The  Pacific  form  of  the  well-known  kittiwake  differs  from  its 
eastern  relative  in  having  a  larger  hind  toe  and  more  extensive  black 
tips  on  the  primaries,  but  its  habits  are  practically  the  same  and  its 
life  history  is  similar.    The  two  subspecies  together  occupy  a  wide 
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range  thron^HHit  th«  northern  part  of  the  northern  hemisphere, 
giving  the  species  a  circumpolar  distribution. 

Spring. — The  spring  migration  is  early,  reaching  Bering  Island, 
in  tiae  Commander  group,  according  to  Stejneger  (1S85),  about  the 
ist  of  April.  In  Bering  Sea  the  migration  is  delayed  until  the 
breaking  up  of  the  ice.    Nelson  (1887)  says: 

At  St.  Michaels  each  year  th«r  an-lve  from  the  10th  to  the  ISth  ot  May,  and 
w«re  flrat  seen  searchlnB  for  food  In  the  narrow  water  channels  In  the  tide 
eraclu  along  shore.  As  the  open  spaces  appeared  they  consrezated  there  until 
in  early  Jane,  when  the  Ice  broke  up  and  moved  ofFshore.  At  this  time  the 
Uttlwakes  sought  the  nigged  cllfb  along  the  shore  of  the  mainland  or  the 
precipitous  Islands  dotting  Bering  Sea  and  the  adjoining  Arctic. 

Ctmrtghip. — ^Very  little  seems  to  be  known  about  the  courtship  or 
mating  performances  of  this  bird,  but  Mr.  H.  W.  Elliott  (1875)  says 
that  **  the  male  treads  the  female  on  the  nest,  and  nowhere  else, 
making  a  loud  shrill,  screaming  sound  during  the  ceremony." 

If  eating. — We  saw  plenty  of  Mttiwakes  near  the  eastern  end  of 
the  Aleutian  Islands,  where  they  were  probably  breeding  in  the 
vicinity  of  Akutan  Island.  West  of  Unalaska  we  saw  very  few 
birds  and  no  signs  of  breeding  colonies.  Doctor  St«jneger  (1885) 
found  them  breeding  in  "astonishing  numbers"  at'certain  places  in 
the  Commander  Islands,  at  the  western  end  of  the  chain,  where  they 
choose  **  steep  walls,  rising  perpendicularly  out  of  the  deep  sea, 
and  especially  high  pinnacles  standing  lonely  amidst  the  foaming 
breakers,  provided  they  are  fitted  out  with  shelves  and  projections 
upon  which  to  place  the  nests."  Dr.  W.  H.  Dall  (1878)  gives  us  the 
following  good  account  of  a  breeding  colony  in  the  Shumagin  Islands, 
south  of  the  Alaska  Peninsula : 

On  entering  Cool  Harbor,  Unga,  we  were  at  once  struck  with  the  pecaliar  white 
line  which  wound  around  the  precipitous  cliffs  of  Bound  Island,  and  was  sem 
to  be  cansed  by  the  presence  ot  birds ;  and  as  soon  as  an  opportunity  was 
aftbrded  X  took  a  boat  and  went  to  the  locality  to  examine  IL  The  nesta.  In 
Oielr  pooltlon,  were  unlike  anything  I  had  ever  aeen  before.  At  first  It  ap- 
paated  as  If  they  were  fastened  to  the  perpendicular  face  of  the  rock,  but  on 
a  dose  examination  It  aweared  that  two  parall^  strata  of  the  metamorphic 
flsndstone  of  the  difEs,  being  harder  than  the  rest,  hod  weathered  out,  stand- 
ing out  from  the  face  of  the  cliff  from  1  to  4  Inches,  more  or  less  Irregularly. 
The  nests  were  built  where  these  broken  ledges  attorded  a  partial  supfMrt, 
OKHig^  extending  over  more  than  half  tbelr  width.  The  lines  of  nests  exactly 
followed  the  winding  projections  of  these  ledges,  everywhere  giving  a  very  sln< 
galar  appearance  to  the  dllt,  especially  when  the  white  birds  were  sitting  on 
them.  The  nests  were  built  with  dry  grasa,  agglutinated  together  and  to  the 
rock  In  some  unexplained  manner;  perhaps  by  a  mucus  Bea«ted  by  the  bird 
(or  the  purpose.  The  nests  had  a  very  shallow  d^renlon  at  the  top  In  whlcb 
lay  two  eggs.  The  whole  eatabllshment  had  an  Intolerable  odor  of  guano,  and 
the  nests  were  very  flltby.  The  bbds  hardly  moved  at  our  approach;  onlj 
those  within  a  few  yards  leaving  tbelr  posts.  I  reached  up  and  took  down  two 
neats,  tme  containing  two  young  birds,  and  the  other  empty.    Wind  coming  up. 
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w«  vrtx«  obliged  to  pull  awajt  and  tbe  btid,  which  came  back,  lighted  on  the 
rock  where  her  nest  and  yoiiDg  bad  beea  with  evident  oatoDlshment  at  the 
mjBtertous  dlBappearance.  After  flying  about  a  little  she  again  settled  on 
the  epot,  and.  soddeuly  making  np  her  mtnd  Qiat  foul  play  on  the  part  of  boom 
other  bird  had  taken  place,  she  commenced  a  fnrlonfl  Bsaanlt  on  her  DoarcBt 
ntighbor.  As  we  polled  away  the  little  tdlows  b^an  to  be  eflWted  by  Uie 
motion  of  tbe  boat,  and  with  the  moK  tndlcroas  expraaalon  of  nAOMS,  Imltatr 
Ing  as  closely  as  a  bird  could  do  the  motions  and  expression  of  a  seasick  person, 
they  very  soon  deposited  their  dinner  on  tbe  edge  of  the  nest  It  was  composed 
of  small  flsbes  or  minnows,  too  mnch  disorganized  to  be  Id^itlfled.  Eggs,  in  « 
moderately  fresh  condition,  were  obtained  about  the  same  time,  bat  moat  of 
them  were  far  advanced  toward  hatching. 

In  Bering  Sea  we  found  this  to  be  one  of  the  conunooest  golla 
and  found  it  breeding  on  all  of  the  islands  where  it  could  find  high, 
rocky  cliffs.  On  Walrus  Island,  where  there  are  no  high  cliffs,  we 
had  an  unusually  good  opportunity  to  examine  the  nests.  Among 
the  hosts  of  sea  birds  which  made  their  summer  home  on  this  won- 
derful island  a  few  little  parties,  of  from  four  to  six  pairs  each,  of 
Pacific  kittiwakes  foimd  a  scanty  foothold  on  tbe  vertical  faces 
of  the  low,  rocky  cliffs.  Here  their  nests  were  skillfully  placed  on 
the  narrow  ledges  or  on  little  protuberances  which  seemed  hardly 
wide  enough  to  <hold  them,  and  oft«n  they  were  within  a  few  feet 
of  nesting  California  murrea  or  red-faced  cormorants,  with  which 
the  island  was  overcrowded.  The  nests  were  well  made  of  soft 
green  grass  and  bits  of  sod  securely  plastered  onto  the  rocks  and 
probably  were  repaired  and  used  again  year  after  year.  They  were 
well  rounded,  deeply  cupped  on  top,  and  lined  with  fine  dry  grass. 
Most  of  the  nests,  on  July  7,  contained  two  eggs,  some  only  one,  but 
none  of  them  held  young.  The  incubating  birds  and  their  mates 
standing  near  their  nests  were  very  gentle  and  tame.  We  had  no 
difficulty  in  getting  near  enough  to  photograph  them. 

£gffg.—The  eggs  of  the  Pacific  kittiwakes  are  practically  indis- 
tinguishable from  those  of  the  Atlantic  Idttiwake,  though  they  will 
average  a  trifle  larger  and  a  trifl.e  more  pointed.  The  ground  oolor 
seems  to  run  more  to  the  lighter  shades,  from  ^  tillmil  buff  "  or  **  olive 
buff "  to  *'  cartridge  buff  "  or  "  pale  olive  buff."  Many  sets  show 
very  pale  shades  of  "glaucous  green"  or  even  greenish  or  bluish 
white.  The  markings  are  about  the  same  as  in  the  Atlantic  bird, 
but  average  lighter  with  a  larger  proportion  of  the  drab  or  gray 
spots.  The  measurements  of  40  eggs  in  the  United  States  National 
Museum  and  the  writer's  collections  average  58.4  by  41.8  lOiUi- 
meters,  the  e^s  showing  the  four  extreme  measure  83  by  43.5, 
55.5  by  41.5  and  58.5  by  37.5  millimeters. 

Young. — The  young  remain  in  the  nests  and  are  fed  by  their 
parents  until  they  are  able  to  fly.  Both  old  and  young  birds  qiend 
much  of  their  time  on  their  breeding  grounds  and  frequent  their  old 
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nests  until  ready  to  migrate  in  September.    The  descriptioo  of  the 
downy  young  and  the  seqaences  of  molts  and  plumages,  already 
giren  ior  the  Atlantao  kittiwake,  will  do  equally  well  for  the  Pacific 
sabspecies.    I  can  find  no  essential  points  of  difference. 
Food. — Nelson  (1887)  says  of  their  feeding  habita: 

From  tbe  end  of  August  they  frequent  the  Inner  bays  nod  months  of  Eonall 
•treaiDB,  and  are  often  sem  In  InrKe  partle*  feeding  npcn  tbe  myrUde  of  itldde 
h&Aa  vhlcb  an  fooad  sIobk  the  cout  at  this  sesaeti.  They  mrnne  tlwlr  prey 
In  tfag  same  graceful  manner  as  the  terns,  by  boverlikg  orar  tbe  water  and 
plnnglng  down  bead  foremost.  In  the  boy  at  St  Michaels  tbey  were  frequently 
seen  following  a  school  of  white  whalea,  evidently  to  secure  sucb  fragments  of 
Osh  or  other  food  aa  tbe  wboles  dropped  in  the  water.  It  was  curious  to  note 
Imw  wall  die  birds  timed  tbe  wbale  and  anticipated  their  aiv^aranee  as  tbe 
latter  came  np  to  blow. 

Along  the  beach  at  Nome  we  saw  kittiwakes  almost  constantly 
where  they  seemed  to  be  picking  up  bits  of  garbage.  Mr.  A.  W.  An- 
thony (1900)  saw  them  in  winter  at  Paget  Soimd,  associated  with 
other  gulls  about  the  gtwhage  heaps. 

Behavior.^-J)F.  E.  W.  Nelaco  <1883)  pe^  the  ifoUowing  tribute  to 
the  flight  powers  of  this  kittiwake : 

During  onr  cmlslng  In  the  summer  of  1881  I  had  repeated  occasions  to  notice 
tbe  graceful  motloDs  and  powers  of  flight  possessed  by  this  handsome  gulL  Its 
bnoyancr  doriag  tlie  wont  gates  we  mat  wa^  tvlly  equal  to  thnt  poacssed  by 
tfee  Bp^ger'a  fulmar,  with  which  It  frequently  associated  at  these  tlmea  These 
birds  were  continually  gliding  t>ack  and  forth  In  graceful  cnrres,  now  passing 
directly  into  the  face  of  the  gale,  then  darting  off  to  one  side  on  a  long  circuit, 
always  moving  steadily,  with  only  an  occasional  stroke  of  tbe  wings  for  long 
pettoda  if  then  was  a  strong  wind. 

Mr.  William  Palmer  (1890)  also  shows  his  admiration  of  it  in  the 
following  words: 

viewed  from  the  clllEs  the  fli^t  of  these  birds  Is  remarkably  graceful,  and 
e^iedally  so  when  they  have  been  disturbed  from  a  midday  siesta.  I  tbtta 
diabirbed  several  dsMSi  «oe  day  and  carsfolly  watdied  ttiem  as  tbcy  passed 
and  repassed  tbe  qiot  where  I  sat  on  the  edge  of  Uie  oUfL  nieff  were  aH 
within  20  yards  and  coatlniially  paraded  parallel  wltb  the  cliff,  all  tbe  while 
intently  watching  me.  They  would  pass  by  for  some  30  to  40  yards,  then 
turn  and  fly  an  equal  distance  on  the  other  side  before  again  making  a  tarn. 
UsoaUy  the  whole  distance  was  accompllabed  by  sailing,  and  often  tbe  turns 
and  serveral  leogtits  were  ttavded  in  tbe  aame  way.  TStn,  aelectlhs  ao  indi- 
vidual aad  keeping  my  eyes  on  blra  I  oftaa  Goanted  from  two  to  three  trips 
without  a  O&p  ot,  the  wing.  One  Individnal  tbns  noted  made  the  trip  sevw 
times  without  once  cbaoglng  his  wings  from  tbeir  rigid  outstretched  position. 
Hie  loigth  of  his  parade  was  fully  50  yards  and  he  sailed  in  an  almost  strai^t 
Use,  and  rarely  varied  hla  level,  being  sboat  as  Ugh  above  the  sea  as  I  was 
on  tbe  eUfl.  N6t  a,  movement  of  tbe  air  was  perciq)tiUe  to  my  senses.  He 
was  often  so  dose  that  as  be  passed  1  coold  distinctly  aee  the  movement  of 
bis  eye  as  he  slightly  turned  his  bead  to  view  me.  Several  times  tbe  fly  lines 
of  two  birds  wotUd  cross  at  about  tbe  same  level,  but  rarely  would  one  flap 
to  gain  Impetus  enough  to  get  rapidly  out  of  the  way.    It  was  more  often 
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accomplished  by  a  qalver  of  the  winga  on  the  part  at  one  of  the  two,  a  slight 
rise  as  the  other  passed  beneath,  and  then  m  ahnUar  deacent,  and  the  con- 
tlnnatlon  of  the  Journey  without  any  distinct  aaK>lnK  whatever.  Xbey  tbus 
sailed  In  plain  <rtew  as  long  as  I  remained  on  the  rocks,  probably  30  minutes. 
Winter. — ^Theae  hftr<^  birds  of  Arctic  seas  seem  quite  at  home 
among  the  drifting  ice  and  snowstorms,  and  it  is  not  until  Uieir  sum- 
mer feeding  grounds  become  permanently  closed  with  winter  ice,  in 
October,  that  they  are  forced  southward  to  apoid  the  winter  months 
in  the  Aleutian  Islands,  along  the  Alaska  coast,  and  south  to  Puget 
Sound,  or  even  California.  Here  they  associate  freely  with  the  other 
common  gulls  on  the  coast  or  spend  their  time  oflshore.  They  are  so 
much  more  pelagic  in  their  habits  than  otiter  gulls  that  they  seem 
much  less  abundant  than  they  really  are. 

DIST&IBUTIOIf. 

Breeding  range. — Coa^  and  islands  of  the  North  Pacific,  Buing 
Sea,  and  the  adjacent  Arctic  Ocean.  Eaat  to  Cape  LJBbume  and  other 
aoiuble  parts  of  the  western  Alaakan  coast.  South  to  Seldovia, 
Alaska,  tiia  Shumagin,  Aleutian,  Ccnnniander,  and  Kurile  IslsndB. 
West  along  the  coast  of  Kamchatka  and  northeastern  Siberia  to 
the  Koliutschin  Islands.  Occurs  in  summer,  but  has  not  baen  found 
breeding  on  the  coast  of  ao^^hem  Alaska  (Yakntat  and  Sitka)  at 
Point  Barrow  and  on  the  Siberian  coast  &om  Koliutschin  Islands 
to  Chaun  Bay. 

Breeding  grounds  protected  in  the  following  national  reservations 
in  Alaska :  Aleutian  Islands  (as  Kiska,  Near  Islands,  Unga,  Uoimak 
Pass) ,  Pribilofa,  St.  George  Island. 

Winter  range. — From  southeastern  Alaska  (Sitka)  and  perhaps 
from  the  Aleutians,  south  along  the  coast  of  British  Columbia, 
Washington,  Oregon,  and  California  to  northern  Lower  Califomia 
(San  Oeronimo  Island).  On  the  Asiatic  side  south  to  the  Kurile 
Islands  and  Japan  (Yezo  and  Tokyo). 

Spring  migration. — A  return  from  ocean  wandering  to  its  breed- 
ing grounds.  Early  dates  of  arrival;  Commander  Inlands,  Bering 
Island,  April  1;  PribUof  Islands,  St.  Paul,  April  20;  Alaska,  St. 
Michael,  May  6,  uid  Point  Barrow,  June  S.  Late  dates  of  departure : 
Lower  Califomia,  San  Oeronimo  Island,  March  IT;  Califomia, 
Point  Pinos,  April  25 ;  Washington,  Port  Townsend,  May  19 ;  British 
Columbia,  May  24. 

FaU  migration. — ^Mainly  eastward  and  soutjtward  off  tiie  coasts, 
beginning  in  Jtdy  and  reaching  British  Colnmbia  in  September. 
Average  date  of  arrival  at  Point  Pinos  is  November  14,  earliest 
November  5.  Late  dates  of  departure:  Alaska,  Point  Barrow, 
August  31,  and  St.  Michael  about  October  15;  Pribilof  Islands,  St. 
Paul,  October  12 ;  Siberia,  Koliutschin  Island,  September  22. 
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t.  Qeorge  tiluid,  Aluka. 

Red-Leqqed  Kittiwake. 


by  Google 


UFB  HISTOBIES  OF  NOBTH  AUEBIOAN  ODU^  AKD  IBBITS.       48 

Egg  data. — Pribilof  Islands :  Thirteen  records,  June  10  to  July  7 ; 
seven  records,  June  26  to  July  3.  Northern  Bering  Sea :  Nine  ree- 
ords,  June  10  to  July  20 ;  five  records,  June  20  to  July  6. 

SiaSA  BBEVmOSTSIS   (Bncb). 


This  is  one  of  the  species  which  I  expected  to  find  breeding 
abundantly  among  the  Aleutian  Islands,  but  I  was  disappointed  to 
find  that  it  was  far  from  common  about  any  of  the  islands  that  were 
visited.  As  we  passed  Akutan  Island  on  the  way  to  Unalaska  I  saw 
a  la^e  number  of  kittiwakes  hovering  about  tiie  rocky  cliffs  at  a 
distance.  I  supposed  that  they  were  of  this  species,  vrhich  is 
recorded  as  breeding  on  this  ishmd,  but  I  was  unable  to  stop  and 
did  not  go  near  enough  to  identify  them.  I  saw  several  about  Uie 
Pribilof  Islands,  but  only  one  specimwi  was  taken.  I  did  not  find  it 
on  Walrus  Island,  inhere  it  is  said  to  breed. 

NeBting.—1&i.  Henry  W.  Elliott  (1880),  to  whom  we  are  indebted 
for  practically  all  that  we  know  about  the  habits  of  the  red-legged 
kittiwake,  says  that  it  arrives  on  the  fur-seal  islands,  for  the  purpose 
of  breeding,  about  the  9th  of  May  and  of  its  nesting  habits  he  writes : 

It  In  mucb  more  prudent  and  centloiis  than  tbe  auks  and  the  morrea,  for  Its 
nests  are  alwaya  placed  on  nearly  Inaccesalble  ghelvea  and  points  of  nniral 
w«]Ib.  bo  that  seldom  can  one  be  reached  unless  a  person  \a  lowered  down  to  It 
by  a  n^ie  pawed  over  the  cliff.  Nest  balldlng  Is  commenoed  early  In  May,  and 
completed,  generally,  not  roach  before  the  1st  of  July.  It  nses  dry  grass  and 
moM  eemeoted  irith  mud,  which  It  sathers  at  tbe  tresfc-wat«  pools  and  ponds 
scattered  over  the  latanda.  The  nest  Is  solidly  and  neatly  put  np ;  the  parents 
work  together  In  Its  constmctlon  most  diUgeoty  and  amiably.  Two  eggs  are 
the  asoal  nijniber,  althongb  occasionally  three  will  be  found  In  the  nest.  If 
these  eggs  are  removed,  the  female  will  renew  them  like  the  "  arrle  "  In  the 
conrse  of  another  week  or  10  days. 

Dr.  L.  Stejneger  (1885)  found  the  red-legged  kittiwake  breed- 
ing abundantly  in  the  Commander  Islands,  and  says: 

Like  Ifa  black-legged  cousin.  It  only  selects  Fteep  and  Inaccessible  rocks,  and 
In  none  of  Its  habits  at  the  breeding  place  could  I  detect  any  marked  differ- 
ence. They  also  arrive  at  the  Islands  about  the  same  time,  batching  their  . 
yoimiK  simultaneously  with  the  other  spedes.  The  two  speclen  nsoally  keep 
apart  from  eadt  other.  In  the  great  ro<Aery  at  Klkl]  Mys  only  one  solitary 
red-legged  bird  was  seen  am<wg  the  thoosands  and  thonsands  of  black  feet, 
while  K  sttU  greater  colony  at  Oavaruachkaja  Buchta  contfsted  of  red  legs 
esclustvety.  On  Copper  Island,  however,  I  found  the  two  species  breeding  to- 
gether on  the  same  rocky  wall — the  black  feet  a1\vay8  higher  up  then  the  pres- 
ent spedes.  The  two  kinds  were  easily  dlsttngulshed  when  fitting  on  the  nests, 
t>r»)tnttrU  having  the  gray  of  the  mantle  of  a  perc<])tU>l7  darker  shade  thau 
poUicaria. 
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Eggs. — The  aet  uauaUy  conmsts  of  two  eggs,  rarely  three,  aod  often 
only  one.  The  egga  are  usually  about  ovate  in  shape,  and  in  a  gen- 
eral way  resemble  thoee  of  the  conunon  Idttiwake,  Uiongh  they  aver- 
age lighter  in  color  and  are  somewhat  less  heavily  spotted.  The 
ground  color  is  bluish  white,  buffy  white,  creamy  white,  or  evea 
pure  white.  The  markings  consist  of  spots,  blotches,  or  scrawls  scat- 
tered irregularly  over  the  egg  or  occasionally  concentrated  in  a  moss 
at  the  larger  end  or  in  a  ring  around  it. 

These  markings  are  in  various  shades  of  drab,  lavender,  or  lilac, 
overlaid  with  various  shades  of  brown,  mostly  the  lighter  shades, 
but  sometimes  as  dark  as  "  bister  "  or  "  sepia.**  The  measurementa 
of  43  eggs,  in  various  collections,  average  S6.8  by  40.9  millimeters; 
the  eggs  showing  the  four  extremes  measure  66.9  by  AS  and  50  by 
S7  millimeters. 

Toung.—TiliT.  Elliott  (1880)  says: 

Batb  parents  assist  In  Oie  labor  of  iDCubatloa,  which  lasts  a  trifle  longer 
than  the  usual  time — from  24  to  26  days.  The  chick  cornea  out  with  a  pore 
white  down;  coat,  a  pale  whitlBb-grar  bill  and  feet,  and  rests  helptaflsl;  in  the 
nest  until  Its  feathers  grow.  During  this  period  it  Is  a  comlcal-looking  object 
The  naUvea  capture  them  now  end  then  to  make  pets  of,  always  having  a 
number  every  year  scattered  through  the  vlltage,  usually  tied  by  one  leg  to  a 
stake  at  the  doors  of  their  houses,  where  they  become  very  tame ;  and  It  Is  not 
until  fall,  whoi  cold  weather  sets  In,  that  fhey  become  restleM  and  willingly 
leave  tJjelr  captivity  for  the  freedom  of  the  air. 

PUtmages. — The  downy  young  are  not  distinguishable  from  those 
of  the  PaciSc  kittiwake,  being  covered  with  white  down  without 
spots.  So  far  as  I  have  been  able  to  learn  from  the  available  mat«- 
rial  the  molts  and  plumages  are  similar  to  those  of  the  oommoo 
species.  There  is  no  juvenal  plumage,  the  young  bird  going  directly 
trom  the  downy  stage  into  the  first  winter  plnmage ;  in  this  plumage 
the  young  bird  has  a  well-marked,  dark,  cervical  collar,  considerable 
dusky  about  the  eyes,  and  a  mantle  variegated  with  grayish-white 
tips;  but  it  has  no  black  on  the  wing  coverts,  secondaries,  or  tail,  as 
in  the  common  kittiwake.  These  dark  markings  are  usually  wholly 
or  partially  lost  during  the  first  spring,  but  they  are  sometimes  re- 
tained through  the  summer  by  failure  to  molt  in  the  spring  or  by  a 
partial  renewal  of  feathers  in  sympathy  with  the  first  winter  plum- 
age. At  the  first  postnuptial  molt  (in  August)  the  adult  winter 
plumage  is  assumed. 

Adulta  have  a  complete  postnuptial  moH  in  August  and  ap- 
parently a  partial  prenuptial  molt  early  in  the  spring.  Winter 
adults  have  the  cervix  and  the  auriculars  washed  with  plumbeous. 
In  the  adult  nuptial  plumage  this  h  one  of  the  most  beautiful  birds 
in  Bering  Sea,  where  we  learned  to  reoognize  it  by  the  short,  yellow 
bill,  bright  red  feet,  dark  mantle,  and  wings. 
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Behavior. — I  can  not  find  any  data  on  the  food  of  the  red-legged 
kittiwake,  but  probabl;'  it  does  not  vary  materially  from  that  of 
closely  related  species.  Mr.  William  Palmer  (1899)  writes,  concern- 
ing his  impression  of  this  species  on  the  Pribilof  Islands : 

To  my  tntad  thts  !■  the  most  beaattfal  species  on  the  Manda.  Altvars  grace- 
ful, whethsr  on  the  cUOa  or  flying,  its  boautifol  form  ancl  delicate  anow-whlte 
plamage,  with  its  Termillon  feet,  adds  much  to  the  evltaunal  wonders  of  these 
Islands.  Unlike  Its  cousin,  which  carries  Its  feet  extended  when  fljtng,  this 
species  nearly  always  buries  them  in  the  feathers  of  Its  under  body,  as  if  fearful 
of  showing  their  beanty  except  when  absolutely  necessary.  When  ft^  envelops 
these  islands,  both  the  land  and  sea,  the  sea  birds  away  from  home  find  tbdr 
way  by  Sylng  along  the  edges  of  Qie  hlufCs,  where  the  stored  heat  in  the  rocks 
dissipates  the  rapidly  drifting  fog.  The  wily  aleut,  knowing  these  character- 
latlcs,  ensconces  himself  behind  a  rock  In  a  suitable  location  and  with  a  large 
dip  net  intercepts  the  birds  on  their  wa;  along  the  bluffs.  Thus  many  a  meal 
Is  obtained,  and,  unfortunately,  our  pretty  red-legged  Idttiwake  too  often  falls 
a  victim. 

TTwi/ffr,— 'When  the  young  birds  are  fully  fledged  and  able  to  fly, 
both  old  and  young  birds  desert  their  breeding  places  on  the  rocky 
cliffs,  but  do  not  migrate  far  away.  They  are  resident  throughout 
the  year  in  the  vicinity  of  the  Pribilof  and  Aleutian  Islands,  and 
probably  spend  most  of  their  time  at  sea  during  the  winter  months. 

DIETTRIBTrnOM. 

Breedinff  ranffe. — ^Islands  of  Bering  Sea  (the  Pribilof,  Near,  and 
C^Hnmander  Islands)  are  the  only  places  where  this  species  has  been 
found  breeding.  It  is  supposed  also  to  nest  at  various  places  in  the 
Aleutians  from  Akutan  Island  westward. 

Breeding  grounds  protected  in  the  following  national  reservations 
in  Alaska :  Aleutian  Islands,  as  Near  Islands,  Round  Island,  Unimak 
Pass,  and  Pribilof  Islands. 

Winter  range. — Unknown.  Probably  the  open  sea  not  far  from 
its  breeding  grounds.  It  has  been  stated  not  to  winter  on  the  Near 
and  Commander  Islands.  Elliott  says  it  occurs  about  Uta  Pribilofs 
at  all  seasons. 

Spring  migroiicn. — Apparently  comes  to  the  bi«eding  grounds 
about  May  9. 

FdU  mtgroHon. — Birds  leave  the  Pribilofs  as  soon  as  the  young 
can  fly,  usually  early  in  October,  latest  November  11.  Has  been  seen 
near  Unalaska  Island,  October  5. 

Caaual  records. — Taken  at  Forty  Mile,  Yukon  Territory,  October 
16, 1889;  St.  Michael,  Alaska,  September  18, 1876;  Kamchatka  (spec- 
imen, but  no  date)  ;  and  Wrangel  Island  (specimen,  but  no  date). 

Egg  daiea. — Pribilof  Islands:  Three  records,  July  1,  3,  and  10. 
Kamchatka :  Two  records,  June  12  and  3S. 
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The  name  bai^master  is  a  fitting  name  for  this  chief  magistrate 
of  the  feathered  tribes  of  the  Arctic  aeas,  where  it  reigns  supreme 
over  all  the  lesser  water  fowl,  levying  its  toll  of  food  from  their 
eggs  and  defenseless  young.  Well  they  know  its  strength  and  dread 
its  power,  as  it  sails  majestically  aloft  over  the  somber,  rocky  cliffs 
of  the  Greenland  coast,  where,  with  myriads  of  sea  fowl,  it  makes 
its  summer  home ;  and  useless  is  it  for  them  to  resist  the  onslaught 
of  its  heavy  beak  when  it  swoops  down  to  rob  them  of  their  callow 
young.  Only  the  great  skua,  the  fighting  airship  of  the  north, 
dares  to  give  it  battle  and  to  drive  the  tyrant  burgomaster  from 
its  chosen  crag.  Its  only  rival  in  size  and  power  among  the  gulls 
is  the  great  black-backed  gull,  and  where  these  two  meet  on  the 
Labrador  coast  they  treat  each  other  with  dignified  respect 

Spring. — The  glaucous  gull  is  more  oceanic  in  its  habits  than  other 
large  gulls.  Though  it  resorts  somewhat  to  inland  lakes  and  rivers 
during  migrations  and  in  winter,  it  seems  to  prefer  the  cold,  bleak, 
and  rugged  coasts  of  northern  Labrador,  Greenland,  and  the  Arctic 
islands,  whither  it  resorts  in  the  spring  as  early  as  the  rigors  of  the 
Arctic  winter  will  allow.  Wfeat  few  birds  winter  in  southern  Hud- 
son Bay  and  tJie  region  of  the  Great  Lakes,  migrate  across  Ungava 
and  through  Hudson  Straits  to  the  Atlantic  coast;  but  the  main 
migration  route  is  northward  along  the  seaooast  following  the  open 
leads  in  the  ice  with  the  first  migration  of  the  eiders.  Kumlien 
(1879)  says: 

This  gull  18  the  Brgt  bird  to  arrive  (at  Cumberland  Sound)  In  the  spring. 
In  1878  they  made  their  appearance  In  the  Klngwata  Fjord  by  tiie  20th  of  April. 
It  was  stltl  about  70  miles  U>  the  fioe  edge  and  open  water;  still,  they  seemed 
to  fare  well  on  the  youug  seals. 

At  Ivigtut,  Greenland,  aooording  to  Hagerup  (1891),  "some, 
chiefly  young  birds,  remain  over  winter.  An  old  bird,  in  complete 
summer  dress,  was  shot  on  the  20th  of  March.*'  In  Alaska,  also,  this 
species  is  the  earliest  migrant  to  arrive.  Turner  (1886)  obserns 
that  they  arrive  at  St.  Michael  by  ^e  middle  of  April,  "  sailing 
high  in  the  air,  almost  out  of  sight.  Their  note,  being  the  first  inti- 
mation  of  their  presence,  is  always  gladly  welcomed  as  a  sign  thai 
the  ice,  farther  south,  is  breaking  up.**    Nelson  (1887)  says: 

They  wander  restlessly  along  the  coast  until  the  ponds  open  on  the  marsbes 
near  the  sea,  and  then,  about  the  last  half  of  May,  they  are  fonnd  straylDg 
Btcgly  or  In  pairs  about  tbe  marsh;  ponds,  where  they  seek  their  auBimer  homes. 
Here  they  are  among  the  nolslcat  of  the  wild  fowl. 
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Grinnell  (1900)  noted  their  arrival  in  Kotzebue  Sound  May  11, 
1899,  when  he  "  discovered  10  sitting  close  together  out  in  the  middle 
of  the  river  ice."  Winter  was  still  unbroken  at  this  date,  and  there 
was  no  open  water  in  the  vicinity  "  so  far  as  he  knew." 

Netting. — The  southernmost  breeding  grounds  of  this  species  are 
in  Newfoundland.  Here  in  the  summer  of  1912  I  8aw  them  at  sev- 
eral places,  where  they  were  probably  nesting  on  the  high  and 
inaccessible  rocky  cliffs  of  the  west  coast.  Other  observers  have  also 
reported  them  from  this  region.  Mr.  J.  R.  Whitaker,  of  Grand  Lake, 
told  me  that  he  had  taken  the  eggs  of  this  species  on  an  island  in 
Sandy  Lake.  While  investigating  a  breeding  colony  of  great  black- 
backed  guile  on  an  island  in  Sandy  Lake,  on  June  23,  1912, 1  saw  a 
pair  of  glaucous  gulls  flying  overhead.  The  young  of  all  the  gulls 
had  hatched  at  that  date  and  were  hidden  among  the  rocks  and  under- 
brush, BO  I  did  not  succeed  in  identifying  any  young  of  the  glaucous 
goU,  but  I  have  no  reason  to  doubt  that  the  pair  had  nested  there, 
perhaps  on  one  of  the  small  rocky  islets  by  themselves.  Mr.  Edward 
Arnold  (1912)  reports  that  "several  pairs  had  their  nests  built  out 
en  large  bowlders  in  the  center  of  ponds,  but  as  the  water  was  very 
cold  and  over  our  heads  in  depth  we  could  not  examine  them." 

On  the  Labrador  coast  in  1912  I  found  the  glaucous  gull  cconmon 
all  along  the  coast  from  the  Straits  of  Belle  Isle  northward.  I  saw 
a  large  breeding  colony  on  the  lofty  cliffs  of  the  Kigla-pait  range 
between  Xain  and  Okak.  The  nests  were  quite  inaccessible  on  the 
narrow  ledges  of  precipitous  cliffs  facing  the  sea.  On  August  2  we 
visited  a  breeding  colony  of  30  or  40  pairs  of  glaucous  gulls  on  a 
rocky  islet  near  Nain.  It  was  a  precipitous  crag,  rising  abruptly 
from  the  sea  to  a  height  of  100  or  150  feet,  unapproachable  in  rough 
weather,  and  an  invulnerable  castle  except  at  one  point,  where  we 
could  land  on  a  rock  and  climb  up  a  steep  grassy  slope.  Numerous 
black  guillemots  flew  out  from  the  lower  crevices,  and  my  companion, 
Mr.  Donald  6.  MacMillan,  succeeded  in  finding  a  few  of  their  eggs 
still  fairly  fresh.  Rev.  Walter  W.  Perrett,  of  Nain,  had  taken  a  set 
of  duck  hawk's  eggs  from  the  cliffs  earlier  in  the  season.  The  upper 
part  of  the  rock  was  occupied  by  the  gulls,  where  their  nests  were 
mostly  on  inaccessible  ledges.  Near  the  top  of  the  rock,  which  was 
flat  and  covered  with  grass,  we  found  quite  a  number  of  nests  that  we 
could  reach,  but  all  of  these  were  empty.  Below  us  we  could  see  nests 
containing  young  of  various  ages  and  one  neet  still  held  two  egga 
Some  of  the  young  were  nearly  ready  to  fly  and  probably  some  had 
already  flown.  The  nests  were  made  of  soft  grasses  and  mosses,  and 
were  not  very  elaborate  or  very  bulky  for  such  large  gulls;  probably 
tiiey  had  been  somewhat  trampled  down  by  the  young. 


by  Google 


54  BULLETIN  113,   UKITED  STATB3  KATtONAL  MnSEnU. 

Kumlien  (1879)  found  the  glaucous  gull  breeding  abundantly  in 
the  Cumberland  Sound  region.  He  describes  one  nesting  ate  as  "  an 
enormous  cliff  about  1)  miles  in  length  and  over  2,000  feet  in  height, 
and  nearly  perpendicular.  This  cliff  is  about  4  miles  from  the  sea- 
shore to  the  east-northeast  of  America  Harbor.  Many  hundreds 
of  nests  are  scattered  about  on  the  little  projecting  shelves  of  rock, 
and  the  birds  sitting  on  them  look  like  little  bunches  of  snow  still 
tmmelted  on  the  cliff.  The  ascent  to  this  locality  is  very  laborious; 
but  the  marvelous  beauty  of  the  place  will  well  repay  any  future 
explorer  to  visit  it,  for  the  plants  that  grow  in  such  rich  profusion 
at  the  base  of  the  cliff,  if  nothing  more."   He  also  says : 

I  have  examined  some  nests  that  were  built  on  the  duck  Islands,  alwsjrs  on 
the  highest  eminence.  The  structure  seemed  to  have  been  used  and  added  to 
for  many  years  In  sacceaslon,  probably  by  the  same  pair.  In  shape  they  were 
PTramld-formed  monnds,  over  4  feet  at  the  base  and  about  1  foot  at  the  top. 
and  nearly  2)  feet  in  height.  They  were  composed  of  evei;  conceivable  object 
fooad  in  the  vicinity,  gross,  seaweed,  moss,  lichens,  feathers,  bones,  skin,  esg 
shells,  etc. 

Kegarding  the  breeding  habits  of  this  species  in  Greenland,  Mr. 
J.  D.  Figgins  writes  me  that  on  Saunders  Island : 

The  nest  is  composed  of  moss  attd  grass,  often  of  considerable  height  because 
of  the  yearly  repair,  always  near  the  tc^  of-  the  cUBb  and  never  ^^CHraacbable 
i^om  below.  The  nests  are  rarely  placed  other  than  near  rookeries  of  murres 
and  other  gulls,  where  the  glaucous  gulls  prey  npon  the  eggs  and  young.  When 
the  gulls  make  forays  upon  the  murre  and  kittlwake  rookeries,  the  latter  birds 
make  no  defense  whatever  and,  besides  uttering  their  usual  qaeraloDS  con^ 
plaints,  oOer  no  resistance,  seemingly  knowing  that  It  Is  quite  usdess.  The 
glaucous  gulls  prefer  small  young,  which  their  advanced  young  galp  whole. 
Toung  in  various  stages  of  growth,  from  newly  hatched  to  those  ready  to  leave 
the  nests,  were  found  abundantly  on  August  15.  No  eggs  were  seeo  at  that  time. 
Both  adults  were  invariably  nearby,  screaming  protest  when  the  nest  was 
approached  and  following  the  Intruder  for  considerable  distance  when  leaving: 

On  the  Arctic  coast  of  Mackenzie,  Macfarlaoe  (1908)  found  some 
20  nests  of  this  species  on  sandy  islets  in  the  bays  and  rivers : 

The  nest  was  usually  a  shallow  depression  in  the  beach,  while  in  one  of  them 
we  discovered  an  egg  of  the  black  brant  which  was  being  incubated  by  a  bird 
of  this  spedes. 

I^elson  (1887)  describes  two  nests  found  by  him  on  the  Yukon 
delta,  as  follows: 

On  June  4  their  first  nest  was  found.  It  was  placed  on  a  small  [slat,  a  few 
feet  across.  In  the  center  of  a  broad  shallow  pond.  The  structure  was  formed 
of  a  mass  of  moss  and  grass  piled  up  a  foot  or  more  high,  with  a  base  8  feet 
across  and  with  a  deep  central  depression  lined  with  dry  grass.  There  was  a 
tingle  e^  The  female,  as  she  sat  on  the  nest,  was  vlEible  a  mile  away,  and 
not  tbe  slightest  iq>portanIty  was  alh»4ed  tor  contealroeitt  on  the  broad  asp- 
ronnding  flat 
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On  Jane  IS,  near  St  Michaels,  another  neot  was  fooDd,  on  equally  conaptcuona 
itivctura  Like  the  majority  of  their  neets  fonnd  by  ma,  It  also  waa  loeated 
OD  i  nnall  Islet  In  a  pond.  It  waa  2  feet  high,  with  a  base  from  S  to  4  feet  long  by 
2  wide  and  measured  about  18  inches  across  the  top.  Id  the  apex  was  a  de- 
presfdoD  about  5  Inches  deep  and  9  Inches  in  diameter.  This  bullcy  structure 
vBB  made  up  of  tufts  of  moss  and  grass  rooted  up  by  the  birds'  beaks.  The 
gronod  looked  as  though  It  had  been  rooted  up  by  pigs  In  places  near  the  nest 
and  on  the  OBter  edge  of  the  poud ;  and  while  I  was  examining  the  neet,  whlcb 
coDtalned  three  egga,  one  of  the  old  birds  came  flying  up  from  a  considerable 
distance,  carrying  a  large  tuft  of  muddy  grass  In  Its  beak  and  dropped  It  close 
by  on  seeing  me.  One  of  the  eggs  taken  was  white,  without  a  trace  of  tba 
asnal  color  marks.  While  I  was  securing  the  eggs  the  parents  swooped  down 
doae  to  my  head,  uttering  harsh  cries. 

On  July  7, 1911, 1  visited  Walrus  Island,  in  the  Pribilof  group  in 
Bering  'Sea,  where  among  all  the  hordes  of  water  fowl  that  breed  in 
this  wonderful  islet  was  a  nesting  colony  of  glaucous-winged  and 
glaucous  gulls.  Their  nests  were  scattered  among  the  tufts  of  short, 
coarse  grass,  which  covered  the  highest  and  central  part  of  the 
island,  where  soil  had  been  formed  by  the  accumulation  of  guano. 
The  nests  were  rather  bulky  and  well  made  of  seaweed  and  soft 
grasses;  a  few  of  them  stilt  contained  eggs,  but  nearly  all  of  the 
jonng  had  hatched  and  were  biding  in  the  grass  and  among  the 
nKks.  We  were  not  allowed  to  shoot  any  birds  here  and  the  gulls 
were  too  shy  to  enable  us  to  identify  any  nests,  but  I  am  positive 
that  both  species  were  breeding  here.  The  glaucous-winged  gull 
seems  to  have  been  overlooked  by  some  of  the  others  who  have  visited 
this  island,  though  it  may  not  have  been  breeding  there  then. 

Egga. — As  with  most  gulls,  only  one  brood  is  raised  in  a  seaaoB 
aud  the  set  usually  consists  of  three  eggs,  though  two  eggs  frequently 
complete  the  set.  The  eggs  are  similar  to  those  of  other  large  guUs, 
Tsiying  in  shape  from  ovate  to  elongate  ovate.  The  shell  is  rather 
coarsely  granulated  and  without  luster.  The  ground  color  shows  the 
usual  variations  from  "  buffy  brown  "  to  "  de^  olive  buff  "  or  "  pale 
oUve  buff."  The  eggs  are  usually  not  very  thickly  and  more  or 
less  irregularly  spotted  with  small  spots  or  blotches  of  various 
shades  of  the  darker  browns,  such  as  "  bone  brown,"  "  bister,"  or 
"Saccardo's  umber";  also  sometimes  with  lighter  browns  and  often 
with  underljring  spots  of  various  shades  of  the  lighter  drabs  and 
lavender  grays.  The  measurements  of  56  eggs  in  the  United  States 
National  Museum  average  75.8  by  52.4  millimeters;  the  eggs  showing 
the  four  extremes  measure  85.5  by  50.5,  78  by  57,  70  by  52.5  and  76.6 
by  48  millimeters. 

rottngr.— Both  Turner  (1886)  and  Elliott  (1875)  give  the  period  of 

incubation  as  about  three  weeks,  but  probably  four  weeks  would  be 

more  nearly  correct ;  Evans  (1891)  gives  it  as  28  days.   Probably  both 

aezes  incubate,  for  the  pairs  keep  together  at  this  time,  and  the  male 
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usually  etandfi  guard  near  the  nest  while  the  female  is  incubating. 
The  young  leave  the  nest  after  a  few  days  and  beootne  quite  lively; 
they  are  expert  at  hiding  under  whatever  shelter  they  can  find,  often 
lying  flat  in  some  slight  hollow  with  the  eyes  tightly  closed.  Kumlien 
(1879)  says  that  he  "  had  an  opportunity  of  seeing  how  these  young 
hopefuls  are  instructed  in  egg  sucking.  The  parent  carried  a  duck's 
egg  to  the  nest  and  broke  a  hole  in  it,  and  the  young  one  just  helped 
himself  at  his  leisure.  After  the  young  are  fuU-fledged  these  birds 
are  eminently  gregarious,  and  are  often  seen  feeding  in  considerable 
flocks."  The  young  are  voracious  feeders  and  become  very  fat,  when 
they  are  much  esteemed  by  the  natives  for  food. 

Plumagea. — ^The  young  chick  is  covered  with  long,  soft,  thick  down, 
grayish  white  above  and  almost  pure  white  below,  tinged  with  buff  on 
the  throat  and  breast.  The  back  is  clouded  or  blotched  with  "  smoke 
gray,"  and  the  head  and  throat  are  distinctly  marked  with  numerous 
large  and  small  spots  of  "  fuscous  black,"  the  number  and  extent  of 
the  markings  varying  in  different  specamens.  Before  the  young  bird 
is  half  grown  the  juvenal  plumage  begins  to  appear,  about  the  last  of 
July,  showing  first  on  the  wings,  scapulars,  flanks,  and  back. 

Doctor  Dwight  (1906)  has  given  us  a  full  and  accurate  account  of 
the  molts  and  plumages  of  this  species.  Of  the  juvenal  plumage  he 
says: 

August  or  early  September  finds,  blrdi  vrb»Uy  In  tbe  brown  barred  or  mottled 
plamage,  of  which  tbp  flight  feathers  and  the  tall  are  retained  for  a  tnll  year,  the 
body  plumage  and  some  of  tbe  leseer  wing  coverts  belog  partially  renewed  at 
two  periods  of  monit,  tbe  post  Jovenal  In  November  or  later  and  the  prennptUl 
kegtnnlnK  often  at  early  ■■  the  end  of  BWtnjary. 

The  first  winter  plumage  only  partially  supplants  the  juvenal, 
"  chiefly  on  the  back.  The  overlapping  of  the  pOBt-juvenal  and  pre- 
nuptial  moults  obscures  the  question  of  whether  all  yonng  birds  pass 
through  Qne  or  two  moults  during  their  first  winter,  but  the  evidence 
is  in  favor  of  two.  Before  the  time  of  the  prenuptial  arrives  birds 
have  faded  out  a  good  deal  and  are  often  quite  white  in  appearance, 
with  the  brown  mottling  very  obscure.  The  t>aler  of  the  drab  pri- 
maries apparently  fade  to  white  in  some  cases,**  At  the  first  post- 
nuptial molt  in  August  and  early  September,  when  the  bird  is  14 
or  15  months  old,  a  oompIe4«  diange  takes  place,  producing  the 
lighter  but  still  mottled  plumage  of  the  second  year.  There  is,  bow- 
ever,  great  individual  variation  in  the  purity  of  this  plumage,  some 
birds  still  retaining  mottled  feathers  like  those  of  the  first  year  and 
others  acquiring  advanced  signs  of  maturity.  Doctor  Dwight  (1906) 
says  further : 

IQ  a  verr  few  birds  t)rown  mottled  feathers  stUl  predominate,  altbongh  birds 
with  fairly  developed  gray  mantles,  white  tails  crinkled  with  brown,  and 
having  pale  ecru-drab  or  white  primaries  are  perbape  tbe  most  usual  type  of 
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plnmage.  Vto  white  heads  and  bodies  &Te  madi  obecored  with  smokr  tnjr. 
Ad  extreme  Iv  represented  by  birds  absolutely  pure  white,  the  "  AutcAJtMll " 
tne.  The  dark  bill  at  the  youns  bird  is  replaced  by  a  bill  which  Is  partially 
yellow.  A  partial  preouptlal  moult  occurs  In  April,  prodndi^  the  seoood 
lopUal  plumage,  tat  wUcb  soma  Urda,  n«pt  tor  wtags  sDd  tall,  are  now  like 
atfoUa. 

The  adnU  winter  plamage  ia  acquired  by  a  compile  postnuptial 
molt,  in  AngQCt  and  September,  when  the  bird  is  36  or  27  months 
old.  Tliia  plumage  is  t&aracterized  l^  ttB  pure  white  head  and  body 
plumage,  pak  pearl-gray  mantle  and  wings  of  the  same  shade,  fad- 
ing to  white  at  the  tipe  of  the  remiges.  A  few  birds  still  retain 
traces  of  immatnrity,  such  as  an  occasional  mottled  featber  or  aome 
signs  of  dusky  clouding  on  the  head,  which  disappear  at  the  tiiird 
partial  prenaptial  molt  In  the  oon^xlate  postnuptial  molt  the 
remiges  are  shed  in  pairs,  in  regular  rotation,  beginning  wit^  the 
inner  secondary  and  ending  with  the  outer  primary. 

Food. — ^The  glaucous  gull  is  noted  for  Its  ravenous  appetite,  for 
it  is  a  voracious  feeder  and  is  not  at  all  particular  about  its  diet, 
which  ineludee  almost  any  kind  of  animal  food  whether  fresh  or 
carrion.  Its  fresh  food  consists  of  &h  or  mollusks,  which  are  usually 
stolen  from  other  sea  birds,  starfish,  sea-urchins,  surface-swimming 
amphipods  and  cnutaceans,  and  the  eggs  and  young  of  other  sea 
birds.  Yarrell  (1871)  says  that  "it  feeds. also  on  Cancer  jndex  and 
araneus;  extracts  the  soft  animals  from  the  shells  of  Venaa  tslandica, 
Peeten  islandiffuty  and  searches  closely  for  the  lump-sucking  fish, 
Oyelopterut  lumptu.*'  That  it  is  not'  content  with  devouring  the 
eggs  and  young  of  dovekies,  murres,  and  other  small  sea  birds  is 
shown  by  the  much  quoted  statement  by  Swainson  and  Richardson 
(1831)  that  "one  epedinen  killed  on  Captain  Ross's  expedition,  dis- 
gorged an  auk  when  it  was  struck,  and  proved  by  dissection  to  have 
another  in  its  stomach."  As  a  consumer  of  carrion  it  is  undoubtedly 
useful ;  it  feeds  freely  on  dead  fish  or  other  animal  refuse,  which  it 
finds  along  the  shore,  tiie  entrails  of  fish,  which  are  tiirown  over- 
board, the  carcases  of  seals  and  the  remains  of  animals  or  birds 
killed  by  hunters.    Murdoch  (1886)  says: 

If  a  dn<*  be  shot  so  that  he  fall  In  the  water  or  any  not  easllr  mcwalbte 
plaee^  ao  boar  la  generally  time  enoo^  for  hlu  to.  be  redtned  to  a  skeletan)  by 
tbetoUiL 

Nuttall  (1834)  states  that  they  "  are  said  to  attend  oQ  the  walrus  to 
feed  on  its  excrement" ;  also  that  when  **  pressed  by  hunger,"  they 
■oBtetinMaeven  condescend  to  ahara  the  crow  berry  with  the  ptenni- 
gan.  Hagerop  (1891)  observes  that  "after  Uie  young-  leave  their 
nests  in  August  they  gather  on  tiie  flat  tracts  along  the  shore  and  feed 
on  the  berries  of  Empetrum,  nigrum^  of  which  they  consume  a  vast 
quantity.*' 
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Behavior. — The  flight  of  tiiis_  gull  is  not  especially  different  from 
that  of  other  large  gulls,  though  it  is  particularly  strong  and  at  times 
quite  swift,  ae  when  chasing  the  smaller  sea  birds  to  rob  them  of 
their  food.  Tb«  white-tipped  wings  flu^e  to.distinguiflii  it  from  all 
other  gulls  except  the  Iceland  gull,  from  which  it  differs  only  in 
fliza — a  very  nnsatiafaotory  field  mark.  Kvea  in  young  birds  the  pri- 
nuuries  are  much  whiter  tJiui  in  other  species^  ao  th^  on  the  Pacific 
ooMt  the  glaucous  guU  can  nsuaUy  be  reoognizcNi  at  short  raoge. 

Its  TfHCe  is  usually  loud  and  haTSdb,  often  shrill  and  penetrating, 
bat  on  its  breeding  grounds  I  hare  heard  it  utter  a  rariety  of  soft 
otMiTwsaticHial  notes  after  the  first  excitement  was  over.  NelBoo 
(1S87)  gives  us  a  good  description  of  its  notes  as  follows:  . 

They  have  a  kHm  of  hoane  cries  like  the  pliable*  kn-lni-kn,  iai4—eo, 
Im-Iee-oo,  lni-lee«o,  kn-kn-lni,  ka-tn-kii.  The  s7UaU«e  kii-ka  ara  ttttend  tn  a 
hoarse  nasal  tone;  the  rest,  In  a  shrtU,  screaming  cry,  reaching  the  ear  at  a 
great  distance  These  notee  are  used  when  anarrellng  or  commouJcatlng  with 
each  other,  and  when  dieturbed  on  their  breeding  ground:  At  TJnalaaka,  dni^ 
Ing  Ma7, 18TT,  I  foond  than  abont  the  dlBS  on  the  miter  face  of  the  Idand,  and 
the7  protested  vigorously  against  our  presence  as  thsr  SiUed  bade  and  fortb 
oTBrhead  or  perched  <hi  craggy  shelves. 

Elliott  (1880)  says: 

It  has  a  loud,  shrill,  eaglelike  scream,  becomkiK  more  monotonous  by  Its 
n^wtltlon ;  and  It  also  utters  a  low,  chattering  croak  while  coasting. 

Tumer  (1S86)  observes: 

The  note  of  tUa  bird  Is  variable ;  In  ^^rlng  a  harah  Kaou,  which  changes  to  a 
deep  honk,  tn  a  few  weeks.  When  flying  along  the  shore  a  prolonged,  grunting 
croak  Is  uttered. 

Chamberlain  (1891)  gives  it  as  "  something  like  the  syllables  KvJe- 
lak;  I  have  seen  it  written  aut-leek.^' 

I  quote  from  Mr^  Herssy's  notes  his  obeerrationa  on  the  behavior 
of  tlids  spedes  near  St.  Michael ; 

Tb»  Raucous  gull  Is  a  bird  of  marked  ladlvMoallty.  Thou^  often  soUtefT> 
when  a  number  do  assemble  together  they  are  usually  rather  noUy.  A  large 
flO(A  has  kept  close  to  the  ship  for  several  days  while  we  have  been  anchored 
In  the  bay  and  this  gave  me  a  good  importunity  to  study  them.  Often  while 
all  were  restiag  ouietlp  on  the  water  one  would  ertend  his  nedc;  Open  his 
month  to  Its  Widest  extent,  aed  swisa  rapidly  along,  voldng  his  wild  barsb 
DOtea  Sometimes  he  would  swim  In  circles  while  calling,  or  two  Usda 
would  swim  side  by  side,  either  In  a  straight  course  or  drdlng.  At  oOker 
times  they  would  face  one  another  on  the  water,  or  when  on  the  wing  oae 
would  rise  above  Oie  otber,  the  lower  bird  stretching  his  neck  up  and  the 
other  reaching  downward,  and  botti  wlttt  dangimg  legs  and  lootlonleBs  wtes* 
cry  lustily.  At  one  time  while  twb  Urds  ware  strOggUng  with  a  piece  at 
food  two  others  sat  on  the  water  near  by  and  added,  tbalr  cries  to  the  general 
commotion.    Both  adult  and  Immatare  birds  do  tbia 

They  are  strong  swift  fllera,  and  probably  pugnacious  toward  smaller  or 
weaker  ^edes,  but   I  did  not  see  them   molest  any  other  birds,  althongU 
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I  otten  noticed  tlwt  the  Bablne'B  and  •bortrbllled  golli,  Ptclflc  Uttlwalna  uA 
Juigeni  kept  at  b  req)ectful  distance  and  never  attempted  to  pick  np  food 
IMm  tin  water  U  these  guUs  were  near  hot  left  It  for  than.  When  no  food 
tns.  In  td^t  all  the  above  qpedee  rested  on  the  water  together  In  one  flock. 
Vba  food  was  thrown  oat  the  Klaneoua  gull  was  slower  In  taking  wing  than 
tbe  others  and  often  lost  his  share  on  this  acconnt 

The  glaucous  gull  is  decidedlj  predator;  in  its  habits.  Nuttall 
(1834)  says: 

TbB7  wreM  pnj  frtnn  weakee  birds,  and  are  often  seen  hovering  in  Qie  all 
or  seated  on  some  lofty  pinnacle  of  tee,  whence,  having  fixed  their  eye  Tipon 
■onw  favorite  nuirsel,  they  dart  down  on  the  possessor,  which,  whether  fulmar, 
gnlllemot,  or  klttlwake,  mvBt  Instantly  resign  the  prise.  The  ank,  as  well  as 
the  yonng  pengoln,  they  not  only  rob  bnt  often  wholly  devoar. 

Knmlien  (1879)  gives  the  follciwing  account  of  how  it  robs  the 
vders: 

Jane  4,  I  saw  a  few  L.  fflavctu  among  a  large  flock  of  Bom.  mollit»^ma  that 
were  diving  for  food  outride  the  harbor  in  a  small  lead  In  the  Ice.  As  soon 
as  the  duck  caime  to  the  surface  the  gnU  attacked  it  till  It  dH^orKed  Some- 
thing, which  was  immediately  gobbled  np  by  tbb  goU.  The  gull  picked  several 
times  at  what  was  disgorged,  which  leads  me  to  the  btilef  that  the  food  was 
nuUl  cnutaeeads.  This,  piratical  mode- of  living  is  ver?  chamcterlBtle  of 
Lonu  glavoug. 

A  similar  porformanoe  has  been  noted  by  Hagenip  (1891)  in 
Oreffiland. 

1^  ^Edimoe  fiad  the  braastsoi  &aa  and  otiier  gulls  desirableas 
Atod,  the  young  birds  being  con^dered  a  delicacy,  and  the  e^^  are 
fay  good  to  eat  when  fi^edi.  Many  an  Arctic  expiorer  ako  has 
fOond  tbeee  birds  a  weleoma  addition  to  the  food  wdpply-  KumlioD 
(1879)  thus  describee'tbe  primitire  methods  oi  the  E^kimoa  in  cap- 
tkriftg  tlMsebirdg: 

One  of  the  most  popular  Is  to  bnllh  a  small  snow  bat  on  the  tee  In  a  locality 
fregaented  by  the  galls.  Some  blabber  or  scraps  of  meat  are  exposed  to  view 
en  me  tap  and  seldom  faUs  to  indoee  the  bird  to  alight  a  tlM  roof  of  tba 
Btnctvre.  This  Is  so  tJiLo  that  the  EUimo  on  the  inside  can  readily  see  the 
bird  through  the  snow  and.  with  a  quick  grab,  will  break  through  the  anew 
and  catch  the  bird  by-  the  legs.  Some  use  a  spear,  thrusting  It  violently  through 
the  roof  of  thi  huL  Many  are  killed  by  exposing  pieces  of  blabber  among  the 
hommocky  ice  and  lying  concealed  wltbln  pnv^  distance  tor  bow  and  arrow 

Murdoch  (188S)  tells  us  of  another  method  practiced  at  Point 
Barrow : 

Tbey  are  a  fa?orite  bird  with  the  natives,  and  many  are  shot  in  Oxt  antunut 
as  tbey  Sy  Txp  and  down  the  shore.  They  are  also  occasionally  caught  with  a 
baited  line  In  the  autumn  when  there  is  a  light  snow  on  th6  beach.  A  little 
stick  of  hardwtKid,  about  4  inches  long  and  sharpened  at  both  ends,  has  attached 
to  Its  middle  a  strong  line  of  deer  idnew.    Vbe  stick  Is  Mrefiiny  wrapped  In 
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MaMKr  or  meat  ftnd  exposed  on  the  beach,  while  the  short  line  la  secnrdr 
fastened  to  a  stake  dnven  Into  the  sand  and  carefnllj  concealed  In  the  snow. 
The  guU  picks  np  the  tempting  morsel  and  swallows  It  and,  of  coarse.  Is  canj^t 
b;  the  stick,  which  turns  sldewtse  acrosa  his  ffnliet,  and  his  aUuggtes  to 
Mcape  flx  It  more  flnnl;. 

Winter. — Although  soma  individuala,  principally  young  birds,  re- 
main as  far  north  as  Greenland  in  winter,  die  great  majority  of 
these  guUs  migrate  southward  when  the  sea  ioe  freezes,  and  their 
feeding  grounds  are  corered  wMh  ice  and  snow,  bat  winter  muat 
be  well  upon  us  before  we  need  look  for  them  on  the  New  En^and 
coast.  The^  are  always  rare  liere  and  find  the  southern  limit  of 
their  normal  winter  range  about  Long  Island.  When  on  our  coasts 
they  may  be  seen  among  the  flocks  of  herring  gulls  which  frequent 
our  harbors  and  beaches,  acting  as  scarengera,  intent  only  on  finding 
a  good  food  supply.    Mcllwraith  (1894)  says: 

During  the  winter  months  the  "  borKomaster,"  as  this  apedes  la  osaaUj 
named,  ma;  be  seen  roemloi  around  the  sborea  of  I<ake  Ontario,  aeeklng  wbat 
It  may  devour,  and  It  Is  not  very  Bcropnlons  either  as  regards  qnanUtj  or 
Qnallty. 

On  the  Pacific  ooart  it  winters  as  far  south  as  Mmterey,  ancK 
dating  with  the  common  winter  gulls  of  that  re^on. 

Many  years  ago  Mr.  Sidgw^  (1886)  desoribsd  the  glaucous  galk 
of  the  coasts  of  Alaska  and  adjacent  waters  as  a  new  species  under 
tiie  name  Larus  banroviamu»,  the  size  and  the  shape  of  the  bill  btong 
the  chief  distinguishing  chankcter.  Twenty  years  later  Doctor 
Dwight  (1906)  argued  tha4  this  species  was  uatowble,  and  it  yrm 
remored  from  the  cdwck  list,  fieecoitly,  hoverer,  Dr.  H.  0.  Ottet- 
holser  (U18)  has  neoEreoted  bontoMiamw,  as  a  si^K^Moies  of  J^P^r- 
horeut,  on  the  claim  that  the  Alaska  bird  is  smaller  and  has.  a, 
daxber  mantle  than  the  birds  from  C}reenland  or  from  Europe. 
Whether  this  .claim. is  well  founded  or  not,  it  is  apparei^y  a  fact 
that  the  dttraeters  he  ascribes  to  tiie  Aladca  burd  bold  tnte  in  • 
large  majority  of  the  specimens,  though  there  are  some  exo^itiour 
to  the  rule.  Doctor  Dwi^t,  however,  still  maintains  that  the  pro- 
posed  race  is  unworthy  of  recognition  in  nomenclature^ 

DlVTBIBtrnOH. 

Breeding  range. — Circiimpolar,  including  practically  all  the  Arctio 
coasts  and  islands  of  both  hemispheres.  In  North  America  aouUi  to 
eastern  Lftbrador  (Cape  Harrison),  Newfoundland  (west  coast  and 
in  the  interior) ,  James  Bay  (east  side) ,  northern  Hudson  Bay  (Cape 
Fullerton),  Arctic  coast  of  Canada  and  Alaska,  Bering  Sea  coast  of 
Alaska  (south  to  the  Kuskoquim  Biver)  and  Pribilof  Islands  (Wal- 
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riis  Island) .  North  on  all  the  Arctic  idftoda  and  northern  Greenland 
to  at  least  latitude  62°  34'  North.  In  the  eastern  hemisphere  from 
Spitzbergen  and  Nova  Zembla  eastfrard  to  northeastern  Siberia  and 
Wrangel  Island.  South  to  Icelaffld,  Arctic  coasts  of  Europe  and  Afda 
and  to  Kamchatka. 

Breeding  grounds  protected  in  the  following  national  reservations 
in  Alaaia:  Bering  Sea,  St.  Matthew  Island;  Pribilofs,  Walrus 
Island. 

Wmter  Range. — In  North  America  south  along  the  coast  fairly- 
regularly  to  Maasachosetts  and  Long  Island  and  casually  farther 
south.  In  the  interior  rarely  to  the  Great  Lakes  (Lakes  Ontario  and 
Michigan).  And  on  the  Pacific  coasts  south  to  central  California 
(Monterey)  and  Japan,  rarely  to  the  Hawaiian  Island&  In  £urope 
south  to  the  Azores  and  the  Mediterranean,  Black,  and  Caspian  Seas. 
North  to  limits  of  open  water. 

Spring  migrt^Um. — Early  dates  of  arrival:  Southern  Greenland, 
March  20;  northeastern  Greenland,  latitude  80°  20'  North,  June  9^ 
Baffin  Land,  Kingwah  Fiord,  April  20;  Fort  Conger,  May  U;  King 
Oscar  Land,  May  27 ;  Prince  Albert  Land,  May  31 ;  Winter  Harbor^ 
June  8 ;  Wellington  Channel,  Hay  16 ;  Alaska,  Yukon  Delta,  May  13 ; 
Ebwak  River,  May  11;  Point  Barrow,  May  11;  and  Demarcatum 
Point,  May  14.  I«te  dates  of  departure:  Long  Island,  Bockaway, 
May  1;  Massachusetts,  Bockport,  April  24;  Maine,  Portland,  April 
3T ;  Quebec,  Godbout,  April  29 ;  Calif onua,  Monterey,  May  4 ;  Wash- 
ington, Tacoma,  May  2. 

P(M  migratiotki — Early  dates  of  arrival :  Mi>i— cbnaetta,  Cambridge^ 
November  SO ;  Long  Island,  Orient,  Novwnbw  80^  California,  Monte- 
rey, November  6.  late  dates  of  departure:.  EUeamere  Land,  Cape 
Union,  Sei^eBiber  X;  Greenland,  Thank  God  Harbor,  September  3, 
and  Bowdcon  Bay,  October  17 ;  Ik^Mikensie  Bivnr,  October  9 ;  AUedia, 
Point  Barrow,  November  1;  Kotzebw  Sound,  October  13;  Unalaska, 
Novembw  12;  Diomede  Islands,  Deoember  7;  Pribilof  Islands,  De- 
oember  18. 

CaawU  reaorda. — ^Wanders  in  winter  along  Atfantio.  coast  to  North 
Carolina  (Cape  Loob>ut,  Cartmet  County,  Man^  30  or  31,  18911), 
and  to  Bermuda  (April  28,  1901).  Accidental  at  many  plaoes  in 
the  interior,  westward  to  Wisoonsin  (Milwaukee,  January  8, 12,;and 
14, 1896) ,  and  southward  to  Texas  (Clay  County,  December  17, 1880). 

Egg  dates. — Canadian  Arctic  coast :  Twenty  records,  June  10  to 
July  8;  ten  records,  June  25  to  July  6.  Northern  Alaska:  Eleven 
records,  May  26  to  June  28 ;  six  records.  May  30  to  June  12.  Green- 
land ;  Nine  rec<»ds.  May  26  to  July  2 ;  five  records,  June  7  to  14. 
Iceland :  Ten  records,  li&y  12  to  June  21 ;  five  records,  June  1  to  10.^ 
Newfoundland :  Three  records,  June  8, 5,  and  8. 
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Oontribttted  bu  Charlea  WmiM  Toumtend. 

Ilie  Iceland  gull  is  a  smaller  edition  of  tiie  glaacous  gull,  which 
it  resembles  cloeel;  in  appearance  and  Iiabit&  Like  its  larger  rela* 
tive  it  breeds  in  the  Arctic  regions  in  Victoria  Land,  Boothia  Penin- 
sqIs,  Greenland,  Iceland,  and  east  to  Nova  Zembla.  It  winten 
wherever  there  is  open  water  in  its  range  and  south  to  Long  Island 
and  the  British  Isles.  In  the  interior  it  is  rare.  RaUier  more  arctic 
in  its  distribution  than  the  glaacons  gull,  it  seldom  comes  as  far 
south  in  winter. 

Netting. — ^The  Iceland  gull  nests  in  communities  by  itself  and 
with  other  species  of  gulls  both  on  high  rocky  cliffs  and  on  low, 
sandy  shores. .  Ross  (1630)  found  it  breeding  on  the  faces  of  preci- 
pices cm  the  shores  of  l^^ce  Regent's  Inlet  with  the  glaucous  gull, 
**  but  at  a  inuch  less  height  and  in  greater  numbers."  Hag^p 
(1891)  at  Ivigtut  in  Greenland  says: 

AbfmX  «  diooxand  pair  ueet,  on  (fw  "bird  cllXt,"  above  Oie  kUtiwakes.  Tbe 
lowest  DesU  ore  tnillt  at  a  bel^t  or  aboat  200  feet ;  tlie  b[|^est  at  atmnt  000 
feet  above  sea  leveL  In  1SS8  a  single  pair  batched  tbeir  young  away  froiLi 
tbe  rest  on  tbe  face  of  the  cliff,  dose  by  the  edge  of  the  Ice,  and  at  the  belgtit 
of  40  feet  Two  pair  raised  their  yonng  dnrlng  the  three  BOnuiieTa  I  was  Id 
QreMlHBd.  OD  a  cHfl  irtMi  wax  fonmrlr  tiM  home  of  nnoNrOoB  Uttiwakea. 
Qm  oI.tb«M  neMa  was  at  the  ktltfit  of  16  JEaet,  tbe  other  lOD.teft  aDore  wtm. 
tevd. 

'  He  writes  that  the  birds  arrive  in  March  and  often  lay  theif  eggs 
while  the  fiord  below  is  still  oorered  with  ice.  The  eat4ieet  young 
leave  their  nests  at  the  close  of  July. 

The  nest  is  rather  a  bulky  affair,  made  up  of  mosses  and  grasses. 
One  set  of  e^s  is  laid,  either  two  or  three  in  number. 

■  Egpfi. — ^The  eggs  ai*e  of  a  clay  color  with  numerous  chooolate- 
eolored  markings.  T%ey  are  exactly  like  thoae  of  hyperborens,  but 
emadler.  The  measurements  of  M  eggs,  in  variona  coUections,  aver- 
ageOS  by  46  millimeters;  the  eggs  shewing  the  four  extremes  meas- 
ure 75.9  by  49.5,  73.6  by  51,  0S.5  and  49.0,  and  65.T  by  44.7  milli- 
iHeters. 

■  Phtmagea. — The  downy  young  are  dingy  white,  with '  brownish-' 
gray  spots  above,  especially  about  the  head.  In  July  and  August 
they  are  feathered  out  in  the  juvenal 'plumage,  which  is  white,  more 
or  less  barred  and  mottled  above  with  black  and  brown.  Below  they 
are  gray  wiUi  indistinct  cloudings.     X>wight  (ld06)  says  of  this 
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titage  that  "  the  primariee  more  frequently  hare  white  or  browniBh 
shafts,  untinged  with  the  yellow,  so  promment  in  glaucua."  Kom- 
lain  (1879)  says  that  the  first  plumage  of  the  young  is  darker  thaa 
that  of  the  yearling  bird,  while  ttw  oppo^te  is  the  case  in  fflaacu*. 
According  to  Dwight  (1906),  "the  sequence  of  molts  and  plumage 
is  precisely  the  same  as  in  the  lai^er  gtlmtoua,  of  whidi  it  is  a  small 
edition.  There  is,  however,  no  overlapping  of  dimensions,  for  even 
0ie  largest  male  fails  to  reach  the  size  of  the  smallest  female  glauctu.^ 
The  first  winter  plumage  lesemUes  the  juvenal,  and  is  acquired  by 
a  partial  poBtjuvenal  molt.  In  this  plumage  the  bird  looks  white, 
but  rather  soiled  and  huffy  or  coffee-stained  in  places.  There  is 
considerable  variation,  and  in  some  individuals  the  mottling  is  quite 
dark.  After  the  first  postnuptial  molt  the  bird  loses  much  of  its 
mottling  and  becomes  nearly  white,  the  band/idtus  and  glaeitdis  of 
early  writWB  oorreepoading  to  the  hiUohintH  of  the  glaucous  gull. 
Dwight  says  that  **  second-year  birda  more  often  have  adnlt  mantles 
flian  do  sec(»id-year  glouma,  bat  the  creamy  or  pinkish  drab,  or 
lAite  prinaries  and  brown  mottled  feathert  in  wings  of  tail,  betray 
liheir  age.**  The  full  adolt  plumage  is  assumed  in  the  third  winter, 
and  is  characterixed  by  a  pearl-gray  mantle  and  pure  white  cdlor 
«f  head,  breast,  tail,  and  the  tips  of  all  of  the  wing  feathers,  lite 
bill  is  yellow.  According  to  DwigM  the  color  of  the  mantle  is  some- 
what darker  than  that  of  fflavcva.  This  stage  is  rarely  se^  on  the 
New  England  coast,  although  full  adults  of  the  glaucous  gull  are 
Hot  uncommon. 

'He  recognition  of  a  white-winged  goll  in  the  fieM  is  not  difficult, 
tlie  general  whiteness  of  the  birds  as  compartd  with  herring  guUa, 
for  example,  makes  them  conspicuous.  In  all  cases  where  the  diag- 
■oeia  is  suspected  it  is  necessary  to  examine  carefully  the  wing  tips 
wHh  the  glasses  before  one  can  speak  vrith  certainty.  The  entire^ 
absence  of  dark  matidngs  on  the  wing  tips  at  once  settles  the  general 
^agnosia,  but  it  is  often  extremely  difficult  to  diffbrentiate  between 
the  glaucous  gull  and  the  present  species.  Particularly  is  this  the 
case  if  a  white-winged  gull  ia  seen  alone  or  with  others  of  the  same 
Spedee.  Size  in  absMice  <fi  other  objects  for  comparison  ia  very 
deceptive.  In  company  with  the  glaucous  or  the  herring  gull,  the 
Iceland  gull  is  seen  to  be  a  little  smaller.  The  glaucous  gull  is  not 
only  larger  than  the  Iceland  gull,  but  is  also  larger  than  the  herring 
gull;  but  here  again  appearances  without  careful  comparison  are  apt 
to  be  deceptive.  In  fact,  size  alone  is  of  little  value,  for  a  large  male 
Iceland  gull  may  nearly  eq^ual  in  size  a  small  female  glaucous  gull. 
"The  size  of  the  head,  neck,  and  bill  are,  however,  important  field 
marks,  for  these  are  noticeably  smaller  in  proportion  to  the  size  of 
the  bird  in  the  Iceland  gull  than  in  the  glaucous  gull. 
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Food. — The  feeding  habits  of  the  Iceland  gull  are  nmilar  to  those 
of  the  glaocona  and  herring  gollB.  They  are  ever  on  the  alert  to  pick 
ap  dead  fish,  cmstacea,  or  other  edible  substance  from  the  surface 
of  the  irater  and  from  the  beadies.  About  Eskimo  encampments 
seal  and  fish  refuse  are  eagerly  sought.  Hagerup  (1891)  ^tes  that 
in  Greenland  the  young  feed  on  the  berries  of  Empetrum  nignm. 
He  also  says: 

For  a  wblle  after  leftTlnK  Vm  nests  ther  are  accompanied  by  one  of  tbe 
parents,  or  by  botb,  aad  theae  giro  wamtng  In  a  wIm  and  namlstakable  manner: 
"  Don't  go  near  ttaoee  treacbenHia  boats,"  tbcf  seem  t*  crj.  Latw  on  tha  joaat 
mlDfcle  with  the  yonng  of  the  glancons  gull,  bat  not  witb  ycmag  UtUwakaa  In 
Tolce  and  habits  the  yonng  birds  qnlte  resemble  jonng  glancona  gnlla 

Behavior.~-lake  other  gulls  and  terns  the  lodand  gull  is  aom»- 
times  of  ralue  to  man  in  indicating  tibe  presence  of  fish.  Burd, 
Brewer,  and  Bidgway  (1884)  quota  from  Faber  a  statement  that  in. 
1821  **  on  the  lat  of  March  th«  shore  was  full  of  sea  gulls ;  but  eariy 
on  the  3d  the  air  was  filled  with  muabeis  of  this  species  which  had 
arrived  during  the  night.  The  Icelanders  concluded  fnH»  the  sad- 
den appearance  of  the  birds  that  shoals  of  codfish  must  have  arrived 
on  the  coast,  and  it  was  soon  found  that  this  oonjeotore  was  correct.'' 
He  adds  that  these  guUs  "  would  iodioate  to  the  aeikl  shootsrs  in  tb» 
fiord  where  the  seals  were  to  be  looked  for,  by  following  tbur  track 
to  the  sea  and  hovering  over,  them  in  flocks  wiUi  inoeasant  crias." 
In  both  cases  it  is  probable  tb%t  the  larger  creatures  stirred  up  the 
water  so  that  the  smaller  food  of  the  gulls  could  be  obtained.  In 
the  same  way  flocks  of  terns  follow  whalM,  not  with  aoy  expecta- 
tions of  feeding  on  the  whale,  but  on  the  smaller  marine  life  stirred 
up  by  the  whale  and  on  which  both  feed. 

Winior. — ^Iceland  .gulls,  as  well  as  glauooua  apd  Eomlien  goUa, 
visit  the  New  England  seacoast  more  in  some  than  in  other  wintecs, 
dependent,  no  doubt,  <xi  the  amount  of  open  water  and  on  the  suffi- 
cient or  insufficient  food  sopp^  in  the  n<»ih.  In  the  winter  of  lOOT 
and  1908  we  were  favored  with  an  unusually  large  number  of  these 
northern  birds  in  the  vicinity  of  Boston.  F.  H.  Allen  (1908)  re- 
ported one  or  two  Iceland  gulls  in  immMure  plumage  in  GbJarifls 
Biver  Badn  and  in  Boston  Haii)or,  at  least  three  at  Swfunpaoott, 
and  one  at  Lynn  and  Marblebaad. 

DISrUBUTION. 

Breeding  ranj?«.— Portions  of  the  Arctic  regions;  from  Victoria 
Land  (Cambridge  Bay),  Boothia  Peninsula,  and  west^sentral  Qxeen- 
land  east  probably  to  Nova  Zambia ;  southern  limits  not  well  defined. 
Said  to  breed  in  Hudson  Bay.  ftlackenzie  Bay  and  other  western 
records  are  not  well  establi^ed  and  should  be  discredited. 
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WmUr  range. — From  the  northem  limitB  of  open  water  in  aoutbem 
Greenland  south  along  the  Labrador  eoast  to  the  Bay  of  Fundy  and 
Maine,  mora  rarely  HaaaachasettB  and  Ijong  laiand.  Oocanaaally  OB 
the  Oreat  Li^es  as  Ur  west  as  Midiigan  (Saalt  Sainte  Marie).  Be- 
oorded  off  Kortii  Carolina  (Cape  Hatteras).  In  Emt^  from  lea- 
kmd,  the  Bortbwn  ^itish  Isles,  and  SeandinaTJa  south ;  rarely  t» 
mtlMm  Fimnoe  and  the  Baltic  Sea. 

Spring  migration. — Early  datai  of  aniral:  ElleBtnere  Land,  Fort 
CMtigar,  May  U).  to  Jioke  5 ;  nortiteastem  Greenland,  June  20.  Late 
dates  of  d^artoM:  Kaw  Tot^  Boehaster,  April  14;  Maine,  P(»t- 
land,  April  37,  and  Bicbmootda  Island,  May  20;  Ontario,  Fort  Sid- 
ney, A|nil  6;  Quebee^  Oodboot,  May  1. 

^oS  mifiraiioTkr^'EtAy  dates  of  arrival:  MasaachoBetts,  Boston, 
Novamber  4;  New  York,  Lansingburg,  November  21.  Late  dfttes  of 
departure:  NofthMStara  Greenland,  September  36  to  80;  Oulf  of 
Cnmbwrland,  Septenbu-  6. 

Oanud  records. — Aocidsatal  in  Maryland  (Baltimove,  November 
23, 189&)  and  ai  various  fdaees  in  the  interuH*,  as  far  west  as  Nebraska 
(Dorchester,  Jaimary  15,  1007).  Two  specimens  takeii  at  Point 
Bartow,  Alaska,  Angmt  4  and  Septenber  19, 188S. 

Egg  datM.~~Iedtaiit  Eleven  records,  May  to  July  8;  six  reoorda, 
Jane  6  to  28.  GrAenlaud:  Nine  reoords,  May  W  to  July  1;  fiva 
rwxwds,  June  10  to  30. 


TUs,  the  moel  abundant,  the  moat  widely  distribnted,  and  the 
dmractoristie  gnll  of  ^e  north  Pacific  coast,  is  an  onmipresent  and 
familiar  sight  to  the  travelers  along  tbo  picturesque  coast  and 
through  the  numerous  inside  passages  leading  to  Alaska.  From  the 
coast  of  Oregon  southward  it  is  replaced  by  the  dark-mantled  west- 
ern gull  during  tite  breeding  season,  and  in  Bering  Sea  it  minglea' 
with  the  large  white  Arctic  q>ecies,  the  glaucous  gull,  by  whidi  it 
is  replaced  northward.  During  the  latter  part  of  April,  in  1911,  w« 
firrt  became  familiar  with  the  glaucouB>winged  gull  in  Puget  Sound, 
where  it  i^as  very  abundant,  feeding  with  the  herring  gull  in  targe 
omnbers  about  the  harbors.  As  we  steamed  northward  in  May 
through  various  dianneb  and  sounds  to  Ketdiikan,  Alaska,  tl» 
grand  and  picturesque  scenery  of  those  inride  passages  was  enlivened 
and  made  more  attractive  by  the  constant  presence  of  these  galb 
following  the  ship,  drifting  northward  to  their  breeding  grounds, 
or  merely  wandering  in  search  of  food.    At  Ketchikan  they  were 
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ptkiiieularly  abundant  in  a  great  variety  of  plumages  of  differsit 
ages.  But  when  ve  passed  through  Diz<m  Entnmoe  and  out  into 
thie  Pacific  Ocean  we  left  the  gulls  bdiind,  aa  the  land  faded  away 
from  si^t,  and  when  60  or  100  miles  from  land  they  had  been  re- 
placed by  the  more  pelagic  fulmars  aad  albatrosses.  We  did  not 
see  them  again  until  we  came  within  sight  of  the  AlentJui  TflJands, 
and  from  that  time  on  th^  were  alwayfi  with  us  fiiroughout  the 
whole  length  of  the  Aleutian  chain. 

Spring. — ^As  this  gull  is  practically  resident,  or,  at  least,  always 
briefly  a  ferw  typical  breeding  c<^nies  in  diffwcmt  localities, 
present  throughout  all  but  the  extreme  norUiem  portions  of  its 
breeding  range,  it  is  difficult  to  tell  just  when  it  arrived  <«i  its  breed- 
ing grounds ;  but  it  nsually  begins  to  frequent  or  to  resent  intmnon 
upcm  its  nesting  grounds  at  least  a  fortnight  before  egg  layii^ 
begins,  the  dates  varying  greatly  in  the  different  latitudes.  To  illus- 
trate the  wide  variations  in  its  nesting  habits'  I  propose  to  describe 
'  Netting. — ^The  larger  and  most  intwesUdg  colonies  of  the  glaucous- 
Winged  gull,  in  the  southern  part  of  its  range,  are  am<mg  the  spec- 
tacular Maibird  <mlonies  <fa.  «he  rocky  islands  set'  apart  as  reewva- 
tions  off  the  coasC  of  Wa^ttingtoDj  aiid  divided  mto  three  groups, 
known  as'the  Copalid'Rock'Beeervation,  the  QtidUayate  Needle  Bee- 
Avatioii,  and  the 'Flattery  Rocks  Se6ervation.  Mr.  W.  Leon  Daw- 
son (1908a)  and  Prof.  Lynds  Jones  visited  the  various  islands  is 
these  groups  in  1905  and/1907,  and  made  careful  estimates  of  the 
numbers  and  kinds  of  birds  found  breeding  there.  The  full  report  is 
well  worth  reading  to  gain  a  fair  impression  of  what  these  wonder- 
ful reservations  contain,  but  I  shall  confine  my  quotations  to  a  few 
striking  facts  taken  from  it.  Only  two  pairs  of  glaucous-winged 
gulls  were  found  nesting  on  Destruction  Island,  which  seems  to  be 
the  southern  limit  of  its  breeding  range.  Thence  northward,  colo- 
nies of  tjiis  species  became  more  frequent  and  increased  in  size.  The 
largest  colony  was  found  on  Wishalooth  Island,  from  2,000  to  ZpOO 
glaucoos-winged  galls,  100  to  500  western  gulls,  1,000  tufted  puffins, 
5/)00  to  16,000  Kaeding'g  petrels,  and  100  Baird's  cormorants.  This 
iji  an  island  of  about  20  acres,  three-quarters  of  a  mile  offshore  is 
the  QuiUayute  Needles  Eeservataon.  It  is  "  a  lofty  jagged  ridge  of 
met&morphic  conglomerate  with  sharply  sloping  sides  covered  with 
guano  ledges  and  resulting  areas  of  shallow  earth,  which  are  clothed 
with  grass  and  other  vegetation — yarrow,  painted  cup,  and  the  Uke; 
176  fe^  high;  200  yards  long  along  the  crest"  Carroll  Islet,  "the 
gem  of  the  Olympiades,"  as  Mr.  Dawson  calls  it,  contained  the  fol- 
lowing wonderful  colonies  of  breeding  water  birds :  Ffve  thousand 
tufted  puffins,  1,000  Cassin's  auklete,  20  pigeon  gujj^ismpts,  700  Cali- 
fonua  murres,  1,000  glaucons-wiaged  gulls,  60  wea^rn  gulls,  600 
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Kae(fing  petrels,  100  white-crested  connorante,  and  500  Baird's  cor- 
morants.   Professor  Jones  (1908)  has  well  described  it,  as  follows: 

Seaward  Carroll  Islet  presents  a  rock  precipice  some  200  feet  In  belght.  A. 
stone  dropped  from  the  top,  within  2  rods  of  our  camp,  would  fall  clear  Into  tha 
ocean  below.  Landward  the  Islet  slopes  at  first  gently,  but  flnally  at  an  angle  qC 
tiearl7  TO*  to  wltbln  SO  feet  of  tlie  water,  endias  la  oaotber  precipice  there.  It 
was  DDly  along  the  landward  aide  that  ascent  was  possible,  and  even  there  one 
most  clamber  up  vertical^  for  10  or  more  feet,  finding  foothold  In  the  weathered 
rock.  Two  sharp  rock  ridges  Jut  ont,  one  at  the  northeast  comer,  the  other 
landward  easterly.  The  gentler  slope  of  the  top  la  covered  with  Sitka  spruce 
trees,  two  of  tbtan  old  monarchs,  with  a  few  deciduous  trees,  growths  of  elder 
boslieB,  a  sort  of  red  rasidwrry  bush,  and  the  ever-present  salal  bushes.  Border- 
ing aa  t&e  steeper  slopes  there  la  a  growth  of  grass  clinging  to  masses  of  soU 
Wbldi  has  lodged  In  the  Interstices  between  rock  chips.  In  some  places  this 
grass  la  seen  clinging  to  shelves  on  the  face  of  precipices.  Bsposed  rock  faces 
are  pitted  and  hollowed  by  the  elements  Into  nesting  places  for  cormorants  anA 
gallB.  Other  rock  masses,  a  good  deal  worn  down,  project  from  the  otlier  angles 
ol  the  iabnd.  The  wavea  have  worn  a  hole  completely  throngh  the  island  par- 
allel to  the  landward  side  and  about  a  hondred  feet  from  It.  Practically  tHe 
entire  island  was  covered  by  the  nests  of  this  species,  except  the  area  covered 
by  the  taller  trees,  and  also  a  relatively  small  area  on  the  steep  slope  of  the 
northeastward  side. 

By  covered  Is  meant  that  there  were  nests  in  all  sorts  of  situations  and  within 
reasonable  distance  of  ea*^  oUier,  Intt  oerer  wlthiB  atziklng  dlstanoe  of  the 
birds  occupying  adjoining  nests.  A  number  of  nests  were  found  beneath  the 
dense  fringe  of  salal  bushes,  and  many  of  the  larger  grottoes  of  the  perpendicu- 
lar Tocl^  teces  contained  a  nest.  Ledges,  which  were  broad  enough  to  afCord  us 
secure  footing,  were  also  occupied  by  nests.  Often  neeta  could  be  seen  on  smaB 
niches  In  the  rocks.  There  was  one  nest  on  the  murre  ledge  fully  exposed  on  the 
bare  rock.  Many  of  the  more  exposed  nests  showed  unmistakable  signs  of 
havli^  been  pilfered  by  crows. 

Professor  Jones  noticed  that  all  of  the  gulls  which  were  nesting 
under  the  bushes  were  old  birds  with  pure  white  heads,  while  many 
of  those  nesting  in  the  open  showed  signs  of  immaturity.  The  nests 
were  also  better  made  than  those  in  the  open. 

We  found  this  species  nesting  under  somewhat  different  condi- 
tions in  the  Aleutian  and  Pribilof  Islands,  where  it  was  decidedly 
the  commonest  large  gull  and  universally  distributed.  On  Bogoslof 
Island  on  July  4,  1911,  we  found  a  colony  of  between  100  and  200 
pairs  of  glaucous-winged  gulls  nesting  on  the  flat  sandy  portions 
of  the  famous  old  volcano.  The  steep,  rocky  pinnacles  in  the  center 
of  the  island  were  densely  populated  by  countless  thousands  of 
Pallas's  murres.  Becent  eruptions  had  thrown  up  so  much  volcanic 
dust,  ashes,  and  sand  that  extensive  sand  dunes  and  flat  sandy  plains 
had  been  formed  all  around  the  island,  which  was  entirely  bare  of 
shelter  and  devoid  of  vegetation.  The  nests  of  the  glaucous-winged 
gulls  were  widely  scattered  over  this  area,  no  two  being  anywhere 
i^ear  together.    They  were  well  made  of  seaweed,  rockweed,  kelp. 


lb,  Google 


6S  BULLBTIR  Ua,  USITBD  STATM-  BATIOHU.  XOBMOM. 

Bad  straws,  and  vera  eometimes  deowstod  with  feathers  or  6A 
bonee;  some  of  the  nesting  material  must  have  been  carried  a  long 
distance,  for  ihe  nearest  land  on  which  any  grass  was  growing  was 
many  miles  away.  Many  of  the  eggs  were  pipped  and  there  were 
quite  a  numbtf  of  downy  young  ninning  aboat,  bnt  a  few  of  the 
eggs  were  only  slightly  incubated.  The  nesting  grounds  of  the 
gulls  were  closely  adjacent  to  a  large  breeding  rookery  of  9tell«^ 
sea  lions  (Eumetopiag  at^lleri)^  with  which  they  seemed  to  be  on 
friendly  terms. 

A  few  days  later  we  landed  (Ml  Walrus  Island,  the  most  w<niderfal 
bird  island  in  North  America.  Here  we  found  a  l»eeding  colony  of 
this  species  mixed  with  glaucous  gulls  on  the  highest  part  of  ib» 
island,  where  the  accumulations  of  guano  had  formed  a  rich  soil, 
supporting  a  luzoriant  growth  of  grass.  Other  portions  of  the  little 
island,  which  I  hare  described  more  fully  in  the  history  of  the  red- 
faced  cormorant,  contained,  in  close  proximity  to  Urn  gulls,  the  moBt 
densely  populated  colonies  I  have  ever  seen  of  California  and  Pallas^ 
murres,  tufted  puffin,  paroquet,  crested  and  least  auklets,  Pacific  kit- 
tiwakes,  and  red-faced  cormorants.  At  the  time  of  our  visit  (July  7, 
1911)  most  of  the  guUs*  ^gs  had  hatched,  but  a  few  eggs  were  still 
to  be  seen  in  the  nests  amongthe  tufts  of  graas.  Mr.  William  Palmar 
(1899)  says  of  the  nests  on  thtise  iriands: 

On  Walnu  Island  the  nests  are  quite  nomcrons.  On  June  13  many  cod- 
talned  tlir«e  %ga  well  Incabated;  some  had  two  fre«h  efoes,  while  a  few  had 
cue  or  two  young  and  an  egg  or  two.  I.arger  yoong  were  picked  np  on  the 
todu  near  the  neats.  The  ucBta  an  well  made,  clean,  and  are  generally  com- 
posed of  dead  grass  stems,  which  the  birds  bring  fnun  St.  PaoL  Wliile  nwet 
were  placed  on  tbe  flat  rock,  a  tew  were  in  depreailons  of  the  sand  which  filled 
some  of  the  larger  crevices  of  the  rocks. 

Dr.  E.  W.  Nelson  (1887)  says: 

The  osoal  nesting  places  of  this  aptHw  are  the  facee  of  rugged  cillb,  at 
whose  base  tbe  waves  are  omtlnaally  breaklog  and  the  coaat  exposes  Its  wildest 
and  most  broken  ontline. 

Ue  seems  to  think  that  instances  of  these  gulls  nestjjig  in  other  £dt- 
uations  are  exceptitmaL  They  nest  on  the  steep,  rocky  cli&  of  SL 
(ieorge  Island  and  in  similar  situations  elsewhere,  but  they  also  nest 
frequently  on  the  flat,  grassy  tops  of  many  small  islands,  and  are 
found  on  the  sandy  plains  of  Bogoslof  Island.  We  never  found  them 
nesting  on  the  larger  islands  in  the  Aleutian  chain,  where  they  might 
be  disturbed  by  foxes.  On  June  19,  1911,  I  saw  a  large  number  of 
glaucous-winged  gulls  frequenting  a  high  grassy  plain  on  Kisba 
Island  and  acting  as  if  they  were  breeding  in  ^e  vicinity,  but  I  could 
not  find  any  nests. 

£ggt. — The  glaucous- winged  gull  normally  lays  three  eggs,  though 
frequently  two  constitute  a  full  set;  four  eggs  are  very  rarely,  if 
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ever,  laid  by  one  bird.  Only  one  brood  is  raised  in  a  season.  The 
eggs  are  not  distinguishable  from  those  of  other  species  of  gulls  of 
similar  size.  The  prevailing  shape  is  ovate,  with  variations  toward 
short  ovate  on  one  band  and  elliptical  ovate  on  the  other.  The  shell 
is  thin  and  finely  granulated,  with  only  a  dull  luster.  The  ground 
color  shows  various  shades  of  buff^  "  olive  buJF,"  and  pale  olive.  The 
eggs  are  spotted,  generally  uniformly  over  the  entire  surface,  with 
small  Bpote  or  occasioiial  latger  blotches  of  **  wood  brown,'*  '*  raw 
umber,"  "  burnt  umber,"  or  "  seal  brown,"  and  with  underlying  spots 
of  "  lUac  gray."  The  measurements  of  47  eggs  in  the  United  States 
National  Museum  average  72.6  by  50.8  millimeters;  the  eggs  show- 
ing th^  four  extremes  measure  88  by  5L6,  73.6  by  55, 66  by  47.5  and 
70.fi  by  46.5  millimeters. 

T^img. — Mr.  Goorge  Willett  (1912)  noted  the  following  incident 
in  the  education  of  the  young: 

I  was  conetderablr  lot«reet«d  in  obeerrliiE  tbe  swimming  leasous  given  the 
nearly  grown  young  by  the  adult  blrdB.  In  aome  cases,  wbere  tbe  young  ieemed 
afraid  to  take  to  tbe  water,  tbey  were  Bboved  Iram  tbe  rodta  by  tbe  old  btrda. 
The  old  bird  would  tben  swim  beside  tbe  young  one,  occasionally  poking  It  witb 
ber  bllL  I  wbb  unable  to  Batlsfy  myself  whetber  tbla  was  meant  aa  a  careaa  or 
■a  pQnishment  for  poor  awlmmlng. 

Flumtaga. — The  period  of  incubation  does  not  seem  to  be  definitely 
knovm.  The  downy  young  is  "  drab  gray  "  above,  variegated  with 
"  avellaneous,"  and  a  paler  shade  of  the  same  color  bulow,  fading  to 
"tilleul  buff"  on  the  center  of  the  breast  It  is  heavily  spotted  on 
the  back  with  **  fuscous  black  "  and  on  the  head  and  throat  with  pure 
black.  Tie  young  birds  somewhat  resemble  those  of  the  western 
gull,  but  the  latter  has  more  of  the  buffy  ^ades  and  less  of  the  g^ay ; 
and  the  markings  on  the  back  are  not  quite  so  heavy.  Perhaps  in 
large  series  they  might  intergrade. 

Dr.  Jonathan  Dwight  (1906)  has  fuUy  described  the  sequence  of 
plumages  in  this  species  as  follows : 

Tbe  Juvenal  plumage  is  deep  plumbeous  gray  with  broad  dark  barring  or 
mottling  and  obBcuT«  wblUah  edgings.  The  tall  Is  nearly  solidly  gray,  qirinkled 
basally  wItb  white,  and  tbe  lUgbt  feathers.  Including  tbe  quills,  are  also  dark 
grsy.  Bfrds  In  tbis  plotnage  are  never  so  pale  (especially  tbe  prlmarlM)  as 
tbe  darkest  Imuxtptanu,  oat  ar«  thejr  ever  so  dark  aa  tbe  palest  of  tbe  UlaA- 
^imarled  q>eclaB.  Tbey  fade  to  a  decidedly  brown  B&adei  almost  mouse 'gnv, 
but  their  color  (especially  Uiat  of  tbe  primaries)  and  the  sIk  of  their  bills, 
even  when  yonng  birds,  are  cardinal  points  by  which  to  recognize  them.  The 
Dret  winter  plumage  Is  like  the  Jnvenal,  but  at  the  prenuptlal  molt  white 
about  the  head  and  body  and  gray  on  the  back  begins  to  appear  In  some  specl- 
mauB,  thus  marking  the  Orst  nuptial  plumage.  In  the  seotmd  winter  plumage 
onpftttemed  drab  or  mous&fray  prtmarlee  are  most  frequent,  together  with 
the  gray  msntle  of  the  adult  Tbe  white  bead  and  neck,  as  In  the  other  species, 
are  mudb  clouded  wttb  dnsky  markiDgs.  which  are  lost  at  the  next  prenuptlal 
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iDolt.  I  do  not  think  Ouit  pifmaHea  vlth  the  apical  white  spots  of  the  adnK 
bird  are  ever  develoiMd  until  a  jmax  later,  but  In  some  birds  there  Is  a  tan- 
ahadowlDg  of  the  white  tq^ta  oa  the  flrM  ^rinarr.  The  third  winter  plmoace^ 
that  of  the  adult,  Is  the  reeult  ot  the  second  post-nuptial  molt,  after  which 
Terr  f^w  birds  can  be  found  showing  traces  of  Itamaturtty.  The  new  primaries 
are  slaty,  and  white  tipped,  the  first  and  sometimes  the  second  with  sobaplcal 
at  sometimes  tMrminat  white  "  mirrors,"  qnlte  unlike  the  nnpatteraed  fMOien 
Of  fflauciu  or  the  smaller  Jeiiooptsnta.  Tbe  mantle  varies  tmm  dneraooa  to 
plumbeous  gms.  the  color  running  orer  Into  tbe  ptMmarlM,  which  become  de- 
cidedly slaty  toward  their  apices.  The  white  of  the  head  and  neck  Is  sUlI 
clouded,  the  dusky  markings  being  chsracterUttc  of  winter  plumages  ontU  tbe 
birds  are  quite  advanced  In  age.  At  prenuptlal  molta^  as  In  the  other  spedea, 
these  feathcov  are  replaced  b;  white  ones. 

Food. — ^These,  like  other  large  gulls,  are  useful  scavengers  all  along 
the  coast  and  are  practically  omnivorous.  They  were  constantly  fol- 
lowing our  ship  in  search  of  small  scraps  that  might  be  picked  up, 
and,  while  we  were  at  anchor  at  Ketchikan  and  Unalaska,  they  were 
especially  numerous  and  always  in  mght,  eagerly  waiting  for  the 
garbage  to  be  thrown  overboard.  They  are  abundant,  in  winter,  in 
the  harbors  of  nearly  all  the  large  cities  on  the  Pacific  coast  as  far 
south  as  southern  California,  where  they  feed  largely  on  refuse  and 
seem  to  fill  the  place  occupied  by  tbe  herring  gull  on  the  Atlantic  ooast. 
They  are  particularly  numerous  about  the  garbage  heaps  which  are 
dumped  on  the  shore  to  be  washed  away  by  the  advancing  tides.  In 
such  places  they  appear  to  realize  Oxnt  they  are  protected  and  are 
very  tame.  In  their  eagerness  to  secure  the  choice  morsels  of  food 
th^  seem  to  forget  all  about  the  presence  of  human  beings,  even 
witiiin  a  few  feet.  At  other  times  it  is  difficult  for  a  man  to  walk 
,up  within  gunshot  distance  of  them.  Th^  become  much  excited 
and  clamorous  in  their  scnunble  for  food,  competing  at  close  quar- 
ters with  other  species  of  gulls,  with  dogs,  and  with  the  lazy  Indians. 
They  are  none  too  particular  in  their  choice  of  food  and  will  eat 
almost  anything  that  is  edible. 

During  the  summer  they  frequent  the  vicinity  of  the  salmon  can- 
neries, where  they  gorge  themselves  on  the  refuse  from  the  factories 
or  fishing  vessels  and  on  the  bodies  of  dead  salmon  along  the  shores. 
As  a  result  they  become  very  fat.  On  the  Pribilof  Islands  they 
regularly  visit  the  killing  groimds  to  feast  on  the  eiutrails  and  other 
-waste  portions  of  tlie  slaughtered  seals,  which  fumisb  an  abundant 
food  supply.  Among  the  Aleutian  Islands,  where  sea  urchins  are 
abundant,  we  found  numerous  broken  shells  of  these  creatures  on  the 
.rocky  heights  frequented  by  the  gulls.  Evidently  they  had  been 
dropped  on  the.  roc^  to  break  tbe  shells.  In  the  coltxiiee,  where  tbey 
were  nesting  with  other  speiaes,  we  saw  no  evidence  to  prove  t^at  the^ 
feed  on  the  eggs  or  young  of  their  neighbors,  though  they  may, 
pethaps,  do  so  occasionally.    On  Walrus  Island  we  kept  some  of  the 
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nniiTQS  ind  ooranorants  o£F  their  nests  for  several  hours  without 
n^  apparent  daiuge  from  the  galls. 

Behavior. — The  flight  of  the  glaucous-winged  gull  is  buoyaat^ 
graceful,  and  pleasing,  and  its  plumage  is  always  spotlessly  tdean 
and  neat.  A  gull  in  flight  is  one  of  nature's  most  beautiful  creatures 
and  one  of  its  trimnphs  in  the  mastery  of  the  air.  It  was  a  never- 
ending  source  of  delight  to  watch  these  graceful  birds  following  the 
ship  at  fall  speed  without  the  slightest  effort,  dropping  astern  to 
pick  np  some  fallen  morsel  or  forging  ahead  at  wUl,  as  if  merely 
playing  with  their  povrers  of  flight.  Sometimes  the  same  individual 
could  be  recognized  day  after  (fay  by  some  peculiarity  of  marking. 
Th^  seem  thoroughly  at  ease  on  thie  wing.  Several  times  I  saw  one 
scr^h  its  head  with  its  foot,  as  it  sailed  along  on  set  wings,  without 
slackening  its  pace  at  aU.  When  traveling  against  a  strong  heftd 
wind  I  have  seen  one  sail  along  for  miles  without  moving  its  wings, 
except  to  adjust  slightly  the  angle  at  which  they  were  held,  keeping 
alongside  the  ship,  forging  ahead,  or  dropping  astern,  as  it  wished, 
and  rising  or  falling  to  suit  its  fancy.  When  left  far  astern  to  pick 
up  food  i^  the  water  it  would  give  a  few  flaps  when  rising,  set  its 
wings,  and  soon  catch  up  with  the  ship.  This  power  to  flail  almost 
directly  into  the  teeth  of  a  strong  wind  has  caused  much  discnssion, 
as  it  has  been  noted  in  the  herring  gull  and  other  species.  Various 
theories  have  been  advanced  to  account  for  it,  all  of  which  are  more 
or  lees  unsatisfactory.  To  my  mind  it  is  simple  enough  to  under- 
stand if  we  can  realize  that  a  gull  is  a  highly  specialized,  almost 
perfect  sailing  vessel,  endowed  with  instinctive  skill  in  navigating 
the  air  to  use  the  forces  at  its  command  to  advantage.  With  a  cleat 
knowledge  of  the  forces  at  work  when  a  ship  sails,  close  hauled^ 
to  within  a  few  points  of  the  wind,  we  can  imagine  the  gull  sailing 
along  a  vertical  plane,  in  which  the  force  of  gravity  replaces  tlw 
resistance  of  the  water  against  the  keel  and  the  wind  acts  against 
the  gull's  wings  as  it  does  on  the  sails  of  the  ship;  the  resultant  of 
these  two  forces  is  a  forward  movement,  which  the  gull  controls  by 
adjusting  its  center  of  gravity  and  the  angle  of  its  wings. 

It  is  evident  from  the  foregoing  accounts  that  the  glaucoud* 
winged  gull  is  decidedly  a  sociable  species  on  its  breeding  grounds 
where  it  seems  to  neet  in  perfect  harmony  with  its  nei^bcnrs  in 
cl(»e  quarters.  It  also  assooiates  on  migrations  and  during  the  winter 
with  various  other  species  of  gulls,  with  all  of  which  it  seems  to 
be  on  good  terms.  The  adults  can  readily  be  distinguished  from 
the  whit«-winged  species  or  from  those  having  black-tipped  wings 
by  the  peculiar  color  pattern  of  the  primaries.  Birds  in  immature 
plumage  are  not  so  easily  recognized,  but  a  careful  study  of  the 
descriptions  given  in  the  manuals  will  help  to  identify  them.  They 
aie  not  likely  to  be  confused  with  the  dark-maatled  western  gull, 
17478B— 21 « 
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bnt  Bfr.  DawBon's  (1906)  rsfarence  to  the  large  niiDib«T  of 
"mulattoes"  on  Carroll  Islet  si^gestB  the  ponbility  that  these 
two  species  may  hybridize. 

Mr.  DavBOD  (1909),  who  spent  a.  week  studying  the  vocal  per- 
fonnances  of  this  species  and  their  significance,  has  thos  dasBified 
its  varions  notes : 

1.  The  Jnok'^vaklng  notea — Harsh,  nnmuslcal,  and  of  moderate  pitdi,  mcd 
to  express  dietnut  and  continued  SsappraraL  Dnrlnfc  tlie  delivery  tbe 
mandlblea  are  bronght  togetber  three  or  foor  tbnea  In  moderate  aooecariotL 
nils  la  tbe  ordlnat?  acoldinc  or  dlstteea  cry  of  cbaractienstlc  and  onlfbrm 
pltdi,  save  tbat  It  U  raised  to  a  hl^ier  key  wben  the  ^teakar  bocomea 
Tetiement  The  phrase  varies  from  three  to  five  notes,  and  is  nttered  In  the 
following  cadences:  Icalt-ako;  ka  ka,  lea  ka;  ka  ka  kaka;  kaka;  haka, 
ka  kakak;  taib-a  kak-ii-km. 

2.  Satok. — A  note  of  loqalry  or  mere  comntonlaatlon ;  baa  manj  modlflcationa 
and  varies  front  a  abort  trumpet  note  to  the  nioceedlns- 

8.  JRook.— A  aqHilcbnil  note  of  uniform  Interest  bat  ttncertaln  meaning. 

4.  Tbe  trmnpet  notes,  long  or  Biiort,  single  or  in  prolonged  snccesalon,  hl^ 
Idtebed,  moalcal,  and  far-soondtng.  JJurlog  delivery  the  bead  la  tbmat  for- 
ward, the  neck  arched,  and  tbe  throat  and  mandlblee  tqiened  to  their  fuDett 
capacity.  These  are  pleaanre  notes  and  are  used  e^iedaUy  oa  social  oecudana, 
mhm  many  birds  are  about,  keer,  Jteer,  fteer,  jfceer. 

fi.  Ain)k,ain)k,M(»)k,  a(n)fc,  ai»)k,  a(ti)lfc.— 4Unor  trumpet  notee  of  resn> 
lar  length  and  sncceaaloa,  used  la  expostulation  or  social  exclt^nent ;  frequent 
and  varied. 

6.  Klook,  klook,  klook. — In  quality  a  combination  of  feoiefc  and  the  trompet 
tonea,  ottered  ddib^atdy  and  wttboat  mndt  abow  of  eoorsy.  Dsaa  chtafly  In 
domestic  coDversatloa  of  tmcertain  liqpert 

7.  Oree-A,  eree-eh,  orae-eA,  on  am  «fk— An  expreeston  of  greeting  aa  whoi 
attereA  by  a  Bitting  Urd  welcoming  ooe  about  to  alight  Tbe  notes  of  the  first 
series  ore  trumpet  tones.  In  which  tbe  second  syllable  of  each  member  Is  raised 
to  a  higher  pitch,  white  the  voice  la  dropped  again  on  tbe  tblHL  The  aeCMid 
series  Is  lower  and  more  trivial,  but  stlQ  enthusiastic  as  tttoogh  coDgratnlatary 
to  tbe  guest  arrived. 

e.  Ko. — Shouted  once,  or  thrice  rqieated.  In  quelling  a  elamor.  "  Hist  I  Blst  I 
You're  making  too  mucb  noise ;  he's  watching  us." 

.9.  AraU. — A  slow  and  mournful  trumpeting,  usually  uttered  swing,  to  ex- 
press anxiety  or  grief,  as  at  the  loss  of  a  chick. 

10.  Oo  anh,  00  anA. — Rqteated  tndeflnltdy.  Notes  of  coaxing  and  endear- 
ment usually  addrewed  to  children,  bnt  occasionally  to  wedded  mataa.  The 
eoolng  of  doves  does  not  exin«ss  so  moch  adelation  or  Idolatrous  devotion  as 
tbe  gull  throws  Into  Qieee  most  domestic  tones. 

WirUer. — When  winter,  with  its  snow  and  ice,  driTes  the  glaucous- 
winged  gull  from  the  northern  portion  of  its  breeding  range,  there 
IB  a  general  movement  southward;  but  the  migration  is  more  in 
evidence  along  tbe  California  coast,  where  this  species  spends  the 
winter  in  large  numbers,  frequenting  the  harbors  in  company  with 
glaucous,  herring,  California,  western,  and  short-billed  gulls.  It 
winters  commonly  as  far  north  as  the  Aleutian  Islands,  where  it  can 
always  find  open  water. 
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Breeding  rai^e. — Coasts  and  isluids  of  the  North  Pacific  Ocean 
and  Bering  Sea,  from  St.  L«wrence  Island  and  the  Pribilof  lalands 
■outhward  to  sonthem  Alaska,  British  Colombia,  and  Washington 
to  Deatmction  Island ;  westward  throughout  the  Aleotisn  and  Com- 
mander Islands;  northward  to  Kamchatka  and  northeastern  Siberia 
(Prondence  Bay).  Occurs  rarely  in  sommer  in  northern  Bering 
Sea  (St.  Michael  and  P<»t  GUrenoe),  but  probiaily  does  not  breed 
there. 

Breeding  grounds  protected  in  the  foDowing  national  reeerra- 
tions:  In  Alaska,  Aleutian  Islands,  as  Adak,  Atka,  Attu,  T^isks, 
Tanaga,  and  Unalaaka;  Bogoslof ;  St  Laxaria;  Forrester  Island;  in 
Wasfaingtcm,  Flattery  Bocks  and  Quillayute  Needles,  as  Alexander 
Island,  Carroll  Islet,  and  Deetroction  Island. 

Winter  range. — From  the  Aleutian  Islands,  Kodiak,  and  southern 
Alaskan  coast  southward  to  lower  California  (San  Geronimo  and 
Onadalnpe  Islands),  and  from  the  Commander  Islands  to  Japan 
(Hakodadi).  Birds  remains  late  at  the  Pribilof  Islands,  but  prob- 
ably rarely,  if  ever,  stay  throu^^out  the  entire  winter. 

Sprinff  migeration. — Northward  along  the  coast.  Late  dates  of 
departure :  Ziower  California,  San  Oeronimo  Island,  March  10  to  15, 
and  Guadalupe  Island,  March  22;  California,  Saikta  Cruz  Island, 
May  2,  and  Monterey,  May  10. 

FaU  migration. — Southward  along  the  coast  First  arrivals  reach 
California,  Monterey,  October  2S  to  80. 

Coeval  retMrde. — Bare  viritor  to  Hawaii  (taken  December  9, 1902). 
Bare  straggler  north  of  Bering  Strait;  taken  in  Kotzebue  Sound 
May  11, 1899,  on  Wrangel  Island  April  8, 191(S,  and  at  Point  Barrow 
September  19, 1882. 

Egg  datet. — ^Alaska,  south  of  peninsula :  Fifty  records,  June  3  to 
July  16 ;  twenty-five  records,  June  20  to  July  3.  Washington :  Nine- 
teen records,  May  29  to  July  23 ;  ten  records,  June  14  to  19.  British 
Columbia :  Sixteen  records,  June  14  to  July  16 ;  eight  records,  June 
19  to  24. 


Very  littie  is  known  about  the  distribution,  kiu<!^  lees  about  the 
habits,  of  tiiis  and  the  following  species — the  two  gray-winged 
gulls — as  both  are  very  rare.  Kumlien's  gull  was  described  by  Brews- 
ter (1883a)  from  a  specimen  secured  by  Ludwig  Kumlien  in  Cum- 
berUnd  Sound  on  Juue  14, 1876. 
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Netting. — ^Wfaen  Kumlien  <1S79)  <Mmd  this  speciee  breeding  in 
Cumberland  Sound  in  1870  he  auppoeed  that  it  was  identical  irith 
the  glaucous-winged  gull  of  the  Pacific  coast  and  so  reported  it.  He 
then  gave  us  the  following  brief  account  of  its  habits : 

Ther  are  quite  cunmon  In  tba  nps^  Onmberland  waten,  vrtiere  tb^  bree& 
ArrlTod  with  tbe  opeolDg  of  tti«  wnt»  and  booo  began  nesting.  The  nest  was 
placed  on  the  Bhtirlng  rocks  on  blgh  dlf^  Two  pairs  nested  very  near  our 
■  barbor,  but  the  ravens  tore  "the  nest  down  and  destroyed  the  eggs.  Only  a 
Magls  wHI-Identlfled  efcg  was  secored.  I^fs  gall  la  ookBowii  to  Qovenwr 
Fencker  on  the  Greenland  coast  They  remained  about  tbe  harbor  a  tfxmt 
deal  and  were  often  observed  tnaklnf  away  with  such  scraps  as  the  oook  had 
thrown  overboard ;  were  shy  and  dif&cult  to  shoot  Full-grown  young  of  this 
species  were  shot  In  the  first  days  of  September.  These  were  even  darker 
than  the  young  of  L.  arpsnfatits,  tbe  prlmafles  and  tail  being  very  nearly  black. 

Since  that  time  nothing  further  has  been  learned  of  its  breeding 
habits,  eggs,  or  young. 

Eggs. — Several  sets  of  ^^  were  coDected  by  Mr.  J.  S.  Warmbatb 
on  one  of  the  Peaty  ezpeditiops,  which  have  since  found  their  way 
into  collections  as  eggs  of  Kumlien's  gull.  These  eggs  were 
taken  in  Ellesmere  tdnd  on  Jtme  15, 1900,  and  are  probably  eggs  of 
a  new  species  of  gull,  to  be  known  &s  Lams  thayeri.  Probably  the 
only  authentic  egg  of  Lams  kwnliem  in  existence  is  the  one  re- 
ferred to  above  as  taken  by  Kumlien.  This  egg  is  now  in  the  United 
States  National  Museum ;  it  is  a  miserable  specimen,  too  badly  broken 
to  measure  accurately,  and  is  tied  together  with  thread,  tn  shape  it 
is  practically  elongate  ovate.  The  ground  color  is  "olive  buff**;  it 
is  sparingly  spotted  over  the  entire  surface  with  small  spots  of 
"bister,"  "sepia,"  several  lighter  shades  of  brown,  and  various 
shades  of  brownish  drab.  If  a  series  of  eggs  wwe  available  ioc 
study  they  would  probably  show  the  usual  variations  which  are 
found  in  nearly  all  gulls'  eg^. 

Plumages. — ^Dr.  Jonathan  Dwiglit  (1906)  has  made  a  careful 
study  of  the  plumages  of  this  rare  species  and,  based  on  the  ezsmina- 
tion  of  22  specimens,  has  given  us  the  following  conclusions : 

The  natal  don-n  Is  unknown,  as  no  chicks  have  as  yet  found  their  way  Into 
collectlona    The  Juvenal  plumage  may  be  dMcrlbed  as  follows: 

Above,  drab-gray  mottled  with  dull  white  and  obscurely  barred  and  mottled 
with  darker  gray ;  below,  more  solidly  gray,  paler  about  the  heed  and  throat 
FU^t  feathers  a  brownish  gray,  darker  than  Qie  body,  the  outer  w^m  of  tbe 
primaries  darkest  Tall  almost  solidly  drab-gray,  the  basal  portion  and  tbe 
outer  pair  of  rectrices  sprinkled  with  dull  white;  the  upper  and  under  tall 
coverts  similar  in  colot,  but  wltb  a  good  deal  of  blotcblng  or  barring,  niey 
might  easily  pass  for  spedmens  of  fltMcetoen*  It  It  were  not  for  the  amall 
bills  and  rather  smaller  dimensions.  They  are  considerably  darker  (especially 
the  primaries)  than  the  darkest  leitcoplerut  I  have  seen,  and  the  nearly  solid 
gray  of  the  tall  la  a  feature  not  seen  In  leuooptenu.  Besides  this,  the  barring 
and  mottling  is  mach  coaner  and  darker.    In  ooa  of  the  birds  there  Is  a  tainUy 
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Indicated  whltldi  anbapkaLl  qwt  on  tbe  Brat  primAry,  bat  similar  i^ts  nuiy 
be  fonnd  Id  otter  Bpeciee  of  gulls,  and  It  seenu  t*  be  a  variable  cbaracter  ot 
lUtle  Importance.  These  Bpedmena  are  pertiapa  not  in  full  Juvenal  plumage, 
tor  they  are  probably  partly  In  first  winter  dress;  and  two  of  them,  Just 
bestnnluK  the  prennptlal  molt,  having  acquired  a  ftw  gray  nnptla)  feathers 
of  the  mantle;  bnt  It  must  be  remembered  that  the  differences  between  Juvoial 
and  first-winter  plumages  of  tbe  gulls  are  Inappreciable.  It  Is  probable  that 
tbe  brown  Shade  la  due  to  fading  uid  Itaat  asrller  In  the  season  Uiese  birds 
were  grayer. 

Pir»t  winter  pUtmage. — From  what  has  Just  beea  said  It  boa  been  made 
erldent  that  this  plumage  differs  In  practically  no  respect  from  the  JuvenaL 
The  post-jnvenal  molt  ts  variable  In  the  time  of  its  occurrence.  Just  as  it  Is 
la  all  the  gulls,  and  o*er1aps  tbe  prennptlbl  so  as  to  be  In  many  cases  confused 
wHh  It. 

Firtt  nuptua  phioM^.— This  damage  doubtleflB  doeely  resemblcB  the  Javanal 
or  the  first  winter,  bnt  birds  may  be  expected  to  become  whiter  about  the  bead 
and  with  a  few  gray  feathers  on  tbe  back. 

jB'econd  winter  plumage. — Like  leucopleru*,  this  species  attains  a  considerable 
amount  of  adult  plumage  at  tills  moult  The  gray  mantle,  clouded  wblte  bead 
and  body,  and  wtilte  toll  Indicate  a  close  approxlinatlon  to  tlie  adnlt  plumage; 
bat  tbe  primaries  and  other  feathers  of  the  wings  are  usually  drab  and  not  very 
mnch  paler  than  In  first  winter  birds.  Dark  gray  or  mottled  feathers  may  also 
be  found  on  the  wlnga  or  tall  or  on  the  body  posteriorly.  The  bills  are  yellow, 
but  often  clonded  and  with  the  red  spot  lacking.  The  Tarlatlon  la  considerable. 
Just  as  In  irlaiiCM  or  Xeucoptervi  or  glawx»ee»»,  bnt  the  darkness  of  flight  fsatb' 
ers  or  tall,  ot  both  combined,  is  a  cliaraGter  usefttl  In  aeparaOng  feutnlimt 
from  tbe  two  spedes  last  mentioned.  The  tall  feathers,  like  those  of  tfiaw^a- 
esFM,  while  largely  white,  may  show  gray  patdies,  chiefly  on  the  Inner  webs. 

Second  nuptial  plumage.— 'Hbe  body  plumage  ts  renewed  more  or  lees  at  tbe 
second  prenupdal  moult,  and  I  find  evidence  of  this  In  several  epeclmena. 

TAlri  winter  phtmage. — .Tust  as  In  the  atber  gulls,  this  species  after  the  sec- 
ond post-nuptial  moillt  assumes  (except  perhaps  In  a  very  Mw  cases>  the  adult 
plumage. 

Behavior.— rit  is  fair  to  aesiime  that  the  habits  of  Ktimlien's  gull 
probably  do  not  differ  materiallj  from  those  of  the  other  large  gulls, 
for  they  are  all  very  m^di  qlibe  in.  general  behavior  with  the  poseible 
ezcefition  of  the  tyrannous  ^at  black-backed  gull. 

Winter. — Kumlien's  gull  w^i^ders  southward  late  in  the  fall  and 
winter,  probably  regularly^  though  sparingly,  as  far  south  as  south- 
em  New  England  and  New  York,  where  it  is  associated  with  herring 
gulls  and  other  species,  acting  as  savengers  about  our  harbors. 

DISTElBTrnON.  ■    '■ 

Breeding  range. — KndwU'  to  bveed  only  in  Cnmberiand  StHud: 
Spedmens  taken  In  EUeemere  Land  prove  to  be  thayeri. 

Winter  range. — So  far  as  known, 'the  Oulf  of  St.  Lawrence  (Prince 
Edwatd  Island)  ,a^d  Bay  o|  I^undy  (Grand  Manan)]  eoiiUiward 
rare^  to  Massacfansetts  (Plymouth  and  -Boston),  and  New  York 
(I^qnglslAod  ai^  Mohawk  lUver). 
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Spring  migraHon. — Long  Idand,  Bot^wfty  Beadle  Haroh  S; 
Maine,  Portland,  April  S7. 

FcM  migration.— ^Qulf  of  Cumberland,  September  37 ;  Prince  Ed- 
ward Island,  October  7;  Bay  o{  Fundy,  NoTember  1. 

LABUS  miiWNI  H^ibsv. 

nuH»n  &utL. 


This  large  gray-winged  gull  of  the  Pacific  coast  and  Bering  Sea  is 
80  rare  that  its  status,  as  a  species,  is  none  too  well  established, 
though  the  four  specimens  which  had  been  studied  by  Doctor  I>wi|^ 
(1906)  ledhim  to  theooncInmonthat**n«2«otM8eaiis  tohaveasgood 
a  claim  for  specific  distinctness  as  does  kumZieni,  of  which  it  appears 
to  be  a  large  editaon."  Nothing  seems  to  be  known  about  its  breed- 
ing habits  or  its  breeding  range. 

PUunagga. — Doctor  Dwigbt  (1906)  after  ft'»*"''"'"g  the  scan^ 
material  available,  snggests  the  following,  regarding  Uie  probable 
plumage  changes  of  this  rare  species : 

Tbe  yoong  bird  has  dbtst  beoi  dncryMd,  bnt  iBamncli  as  kumUart  in  JnTMul 
ptauDBEe  la  acaicelT  to  bo  dlrtlngnlalied  trom  ffioMOMoant,  tbere  is  every  zeuoa 
for  expecUnc  tlie  comtpoaiiag  plumage  ot  lultQiU  to  be  practlcallr  the  saaNi 
The  birds,  thottfh,  on^t  to  be  larger  than  ptewoMOOM,  aod  I  have  no  doubt  tbst 
very  larce  ^pedmena  now  labded  "fUHtotaonu"  In  various  coUectloos  wll^ 
eveDtvally  prove  to  be  ntUoiti.  Snch  a  Urd  bas  been  recorded  In  tbe  BrlUA 
Hnaetmi  Oetalogne,  but  sooMbow  I  overlooked  it  when  "'n'"'"'"c  the  collection. 
In  tbe  American  Uiuenm,  however,  I  find  two  afiotimaa  (Nofi.  26234  and  61SS6) 
so  mnch  larger  than  glauotiemt  nsoallr  Is  that  I  believe  them  to  be  nelKMi. 
The  tarsi  and  feet  are  imnsnally  large  and  masBlve  and  the  bills  very  heavf. 
The  bird  in  the  Philadelphia  Academy  Is  completing  an  adnlt  poet-nnptlal  monlt, 
but  the  other  qiedmens  throw  very  little  light  on  the  subject  of  monlt  In  this 
spades. 

I  have  never  recognized  the  bird  in  life  and  can  not  find  anything 
in  print  regarding  its  habits,  in  which  it  probably  closely  resembles 
Eumlien's  and  the  glaucoua-winged  gulls.  Some  day,  when  its  breed- 
ing grotmds  are  discovered,  we  may  know  more  about  it.  I  am  in- 
clined to  think  that  it  may  prove  to  be  identical  with  Lartu  laim- 
lienA^  or  at  best  only  subspecifically  distinct  from  it  The  fact  that 
a  young  gull,  possibly  referable  to  kwidieni,  has  been  taken  on  the 
OMst  of  California  adds  wei^t  to  this  theory,  which  may  be  estab- 
lisbed  when  mota  material  has  been  colleoted. 


i?anj7«.-~Three  specimens  taken  in  Alaska — St  Michael,  June  30; 
near  Bering  Strait;  and  Point  Barrow,  September  5.  One  taken  in 
Iiower  California,  San  Qeronimo  Island,  Mhrch  18.    One  tabm  in 
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Hawaiian  Islands,  Hilo,  March  IS.    One  taken  on  VancouTOr  Island, 
December  20.   Its  ranges  and  migration  are  otberwiae  unknown. 

LABDS  HABIKUa  Ublbbm. 
ODMT  BLACE4A0EBD  OOLL. 


While  cruising  along  the  bleak  and  barren  coasts  of  southern 
Labrador  I  learned  to  know  and ,  admire  this  magnificent  gull,  as 
we  saw  it  sailing  on  its  powerful,  wings  high  abore  the  desolate 
crags  and  rooky  islets  of  that  forbidding  shore,  its  chosen  summer 
home.  Its  resemblance  to  the  bald  eagle  was  striking,  as  it  soared 
aloft  and  wheeled  in  great  circles,  showing  its  broad  black  back  and' 
wings  in  sharp  contnust  with  its  snow-white  bead  and  tail,  glistening 
in  the  sunlight.  It  surely  seemed  to  be  a  king  among  the  gulls,  a 
merciless  tyrant  over  its  fellows,  the  largest  and  strongest  of  its  tribe. 
No  weaker  gull  dared  to  intrude  upon  its  feudal  domain;  the  islet 
it  bad  chosen  for  its  home  was  deserted  and  shunned  by  other  less 
aggreesive  waterfowl,  for  no  other  nest  was  safe  about  the  castle  of 
this  robber  baron,  only  the  eider  duck  being  strong  enough  to  defend 
its  young. 

Sprmff. — Early  in  May,  when  winter  is  breaking  up  on  the  south 
coast  of  I^ibrador,  the  loud  defiant  cries  of  the  great  black-backed 
gulls  are  heard  as  the  birds  return  from  their  winter  resorts  to  take 
possession  of  their  summer  hom^.  Mating  and  nest  building  begin 
soon  after  their  arrirelL  They  are  not  so  gregarious  here  as  other 
gulls.  We  found  do  large  breeding  colonies  on  this  coast,  seldom 
more  than  four  or  five  pairs  on  an  island,  and  often  only  one  pair. 
They  seem  to  prefer  solitude  and  isolation,  where  each  pair  can  hold 
undisputed  sway  over  its  own  territory.  We  never  found  them 
breeding  on  the  mainland,  but  always  on  the  bare  tops  of  islands, 
from!  which  they  could  have  a  good  outlook.  They  were  never 
taken  by  surprise  and  always  left  the  island  long  before  we  reached 
it,  soaring  h%h  above  us,  screaming  in  protest.  They  were  exceed- 
ingly shy  and  would  never  come  within  gunshot  unless  outwitted' by 
strategy,  which  was  no  easy  task.  While  walking  along  the  shore 
tt  the  base  of  a  cliff  a  black-backed  gull  flew  out  over  the  cliff  unex- 
pectedly, and  I  dropped  him  with  a  charge  of  heavy  shot,  but  this 
was  the  only  specimen  I  was  able  to  obtain. 

fiAstingj — llie  first  nest  we  found  was  on  a  little  low  islet  WMi 
tandy  and  rocky  shores,  over  which  a  single  pair  of  great  black- 
backed  gulls  were  soaring,  as  if  interested.  The  nest  was  conspicu- 
ous enough  when  we  landed,  for  it  had  been  built  over  tiie  base  and 
about  the  roots  of  a  dea;d  tree  which  had  been  washed  up  on  the 
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beach — a  large  pile  of  ooane  gmcoen,  seaweeds,  sods,  and  mosses 
neatly  lined  with  fine  granes.  It  measured  63  iDcbes  across  the  pile, 
and  the  inner  cavity,  which  was  deeply  hollowed,  was  10  inches  in 
diameter.  It  contained  three  fresh  eggs  on  May  26,  1909.  Another 
nest  was  found  the  next  day,  which  aiao  otmtained  three  fresh  %ga, 
on  Qie  moss-covered  rocks  on  the  highest  portion  of  a  small  island.  It 
was  a  shallow  nest  of  mosses,  grasses,  twigs,  and  rubbish,  with  a  few 
feathers  and  a  little  seaweed.  It  measured  20  inches  in  outside  and  10 
inches  in  inside  diameter,  hollowed  to  a  depth  of  about  2}  inches. 
There  was  only  one  pair  of  gulls  on  this  island,  but  a  pair  of  elders 
were  nesting  in  a  hollow  unong  some  fallen  dead  trees.  On  some  of 
the  islands  the  nests  were  mere  depressions  in  the  turf  9  or  10  indies 
across,  and  the  eggs  were  laid  on  Uie  ground.  The  fresh  green  grass 
made  a  handsome  border  to  these  nests,  but  there  was  no  lining  of  any 
sort,  and  not  even  a  twig  or  bit  of  straw  was  used  in  the  construction. 
Some  of  them  had  evidently  been  used  for  several  seasons. 

On  the  northeast  coast  of  Labrador,  in  1912,  I  found  the  great 
black-backed  gull  common  and  evenly  distributed  all  along  tiie  coast, 
breeding  in  single  pairs  on  low  rocky  islands,  well  inland  in  the  deep 
bays  and  among  the  outer  islands.  They  are  locally  known  as  "  sad- 
dlers "  or  "  saddle  backs."  They  are  intimately  associated  with  the 
eider  ducks,  affording  them  some  protection  as  sentinels  to  warn 
them  of  approaching  dangers.  There  is  almost  always  $  pair  of 
great  black-backed  gulls  nesting  on  every  island  where  the  American 
eiders  or  northern  eiders  are  breeding.  The  fishermen  rob  the  duck^ 
nests  persistently  all  through  the  summer,  but  do  not  disturb  the 
gull's  nests,  for  they  believe  that  if  the  gulls  are  driven,  away  the 
ducks  wUl  not  return  to  breed  again.  Apparently  the  adult  gulls  do 
not  rob  the  eider's  nests,  for  they  are  too  shy  to  do  so  while  egg  col- 
IjCctors  are  on  the  island,  and  at  other  times  the  eiders  are  able  to 
defend  their  eggs;  but  I  saw  some  evidence  to  indicate  that  the  young 
gulls,  when  unable  to  fly  but  large  enough  to  run  about,  do  some- 
times eat  the  eider  eggs.  While  exploring  a. low  rocky  island  in  one 
of  the  bays,  where  several  pairs  of  northern  eiders  and  one  pair  of 
great  black-backed  gulls  were  breeding,  on  August  2, 1912, 1  noticed 
an  eider's  nest  in  which  the  eggs  had  been  broken  and  eaten.  One 
young  gull  was  seen  swimming  away  from  the  island  and  ohe  long- 
legged  youngster,  about  half  grown,  was  running  about  over  the 
smooth  rocks  so  fast  that  we  could  hardly  catch  him.  I  suspected 
that  he  was  responsible  for  the  broken  eggs.  Probably  the  damage 
done  in  this  way  is  more  than  offset  by  the  benefits  derived  from 
such  wary  sentijaeb  and  such  powerful  defenders  against  the  depre- 
dations of  other  gulls  and  ravena  foong  gulls  are  considered  to  be 
vary  good  eating  and  are  often  kept  in.  confinement  by  the  rea- 
dents  of  lAbrador  and  fattened  for  the  table. 
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In  Newfbimdluid  the  great  blscb-bacbed  gull  breeds  on  the  idandii 
in  ft«sh-water  lakes..  Oft  June  2S,  1912, 1  vieited  a  small  breeding 
colony  of  this  species  on  an  island  in  Sand;  Lake,  Newfoundland, 
where  about  seven  pairs  of  gulls  had  already  hatched  their  broods  and 
where  they  had  been  known  to  breed  regularly  for  many  years.  It 
was  a  emaU  island,  heavily  wooded  in  the  central  higher  portion  with 
bimbes,  poplars,  alders,  and  thick  underbrush,  but  with  broad,  stony 
beaches  around  ita  shores.  The  gulls*  nests  were  scattered  along  the 
higher  portions  of  the  beaches  among  the  loose  rocks.  All  of  the  nests 
were  empty  and  most  of  the  young  birds  were  so  well  hidden  among 
the  stones,  under  piles  of  driftwood,  or  in  the  woods  that  we  found 
only  two.  I  eaw  several  downy  young,  only  a  few  days  old,  swim 
away  from  the  beach  and  out  onto  ihe  rough  waters  of  the  lake,  where 
their  parents  watched  them  anxiously  and  finally  drove  them  back  to 
the  island  after  we  had  left.  A  pair  of  glaucous  gulls  and  one  or  two 
pairs  of  herring  gulls  were  flying  about  the  island,  but  their  nests 
were  probably  on  some  of  the  neighboring  islands. 

The  southern  limit  of  its  breeding  range  seems  to  be  in  Nova 
Scotia,  where  there  are  several  breeding  colonies  in  the  lakes  of 
Kings  County.  Hr.  Watson  h.  Bishop  (1888)  reported  several  sets 
ta^Q  on  May  22  and  May  25 : 

Ttuae  were  coIlecM  oa  rocki  uul  amall  Udande  in  the  Oa^tereaux  Lake, 
wbera  qmlte  >  niuuber  al  tbeee  birds  bread  every  year.  It  la  about  18  miles 
from  Nit  water. 

There  is  alaa  said  to  be  a  oohniy  «f  60  or  100  black-backed  guUs 
Besting  on  rocky  islets  in  Matiiol  Lake  in  this  oounty.  The  largest 
colony  seems  to  be  the  weU-known  oolony  in  Lake  George,  on  which 
Mr.  ^ward  H.  Cleaves  has  sent  me  the  following  interesting  notes : 

In  1912  there  wen  from  000  to  800  adult  Brat  black-badnd  soUa  In  tb« 
breeding  colony  at  Lake  George,  Tannontb  Ooonty,  Nora  Scotia.  At  tbat  time 
tbe  Mide  were  cooflned  to  two  iBIande  Dear  ttie  Dortb»a  end  of  tbe  lake,  bet 
Hr.  Harrbon  F.  Lewie  observed  that  tbe  cotony  had  tacreased  In  1818  and  1014 
■0  tbat  In  the  Iatt»r  year  the  blrda  were  oceiqiylng  fonr  or  five  Mandfc  XIw 
vriter  and  Mr.  O.  K.  Noble  ipent  tbe  period  Iroa  Joly  21  to  28, 1812,  encamped 
on  an  liland  wltbln  a  quarter  of  a  mile  of  tbe  gnll  bOands,  vliltliig  the  latter 
dally,  when  weather  conditions  permitted,  for  tbe  pnrpoee  of  ^otographlng  and 
otb^-wlse  stndylng  tbe  blrdti.  Tfie  talands  eelectcd  by  tbe  gnlls  were  not  larg% 
each  comprlMiig  probably  between  two  and  three  acrea.  Hiey  vece  bordered 
with  glacial  bowlders  of  varying  sizes,  upon  wUcIi  tbe  yoang  and  old  habltnaUy 
atood  or  squatted.  The  highest  portions  of  tbe  Intends  were  not  more  than  8 
or  10  feet  above  Oie  level  of  tbe  lake.  ^Tha  topesll;  evUhatty  not  «eep,  snppoited 
thick  growtha  At  weeds  and  teabei,  Alef  among  tbe  latter. bdnc  aldcn  and 
raBpherry.  There  wer^  a  few  spruces,  hot  these  were  email  and  scattering,  and 
there  were  alao  several  open  areas  01  coarse  tnrf.  Tbe  latenen  of  tbe  season 
at  the  time  of  our  visit  acconn ted  fcr  tbe  ItndlDg  of  only  one  nest  with  eggs  {three 
In  number),  hnt  there  were  enough  empty  nests  to  Jnstlfy  tbe  belief  tbat  all  tbe 
■dnlt  birds  present  had  bred,  whidi  would  mean  en  aggrcvate  of  800  or  4W  nsats.' 
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The  Urds  had  naed  &  dtvemtr  of  aiUa,  mmw  fadog  oo  rocky  (Molxuutaak  ettasn 
on  tbe  turf  back  from  tbe  ahora,  and  manr  among  bowlders  or  bealde  stompa  a 
abort  way  from  tbe  water  line.  All  eeemed  to  bave  b^en  situated  wltb  a  Ttew 
to  affording  tbe  owners  a  clear  outlook,  It  being  noted  that  apparently  no  blrda 
had  selected  locations  beneath  the  canopy  of  tbe  thicket  or  under  tbe  low,  q)read- 
tng  braucbes  of  ^mices. 

^ffffi- — ^Tfae  great  black-backed  guU  lays  usually  tiuree  eggs,  but 
sometimes  only  two.  The  ground  color  varies  &om  **  pale  olive  buff  " 
to  "wood  brown,"  "buffy  brown,"  or  "Isabella  color,"  with  a  tend- 
ency  in  some  specimens  toward  "  tawny  olive  "  or  "  cinnamon."  lliey 
are  more  or  less  heavily  spotted  or  blotched  with  various  shades  of 
brown,  varying  from  **  Brussels  brown  "  to  "  clove  brown,"  and  are 
often  more  or  leas  spotted  or  clouded  with  pale  lilac,  drab,  or  lavender 
gray.  The  measurements  of  59  eggs,  in  various  collections,  average 
77.9  by  54.2  millimeters;  the  eggs  rfiowing  the  four  extreme  measure 
86.5  by  54.5, 79  by  57.5,  73  by  53,  and  73.5  by  51  millimeters. 

Young. — ^The  period  of  incubation  is  said  to  be  26  days.  Both 
sexes  incubate  and  assist  in  the  care  of  the  young.  The  young  re- 
main in  the  nest  for  a  day  or  two,  but  are  soon  able  to  crawl  out  and 
run  about.  They  spend  much  of  their  time  hiding  in  the  grass,  in 
crevices  between  stones,  among  the  nnderbrush,  or  anywhere  tiiat 
they  can  find  a  little  shelter,  where  they  probably  sleep  most  of  tha 
time ;  but  when  disturbed  they  can  run  with  surprising  swiftness. 
I  have  had  to  exert  myself  to  the  utmost  to  catch  one  of  the  lai^er 
young,  whose  long  legs  could  carry  it  about  as  fast  as  I  could  run. 
They  are  fed  by  their  parents  on  soft,  semidigested  food  at  first,  but 
gradually  they  are  trained  to  accept  more  solid  food.  Mr.  Cleavea 
has  sent  me  the  following  notes  on  tbe  feie£ng  process: 

Young  of  all  ages  spent  much  energy  In  beseeching  their  parents  for  food, 
and  tbe  old  birds  oftm  dbplayed  a  discouraging  amtby  toward  tbeir  yoaag  at 
mch  times,  eren  taking  to  fllgbt  or  ■wtmrolng  away  bvm  ttte  diore  to  escape  tbe 
entrestleB  of  their  pcogany.  Xbe  oldv  yotugatjus  would  sometimea  swim 
after  their  pat«nls  In  tbdr  eagerness  for  iftUoDa  Jn  begging  for  a  meal  tt 
wfts  usual  for  a  javas  gull  to  utter  a  whlalng  cry  and  to  run  his  bill  along  tha 
fcedc  or  body  of  hia  parent  Not  lofrequently  two  or  tlire«  young  were  thus 
besieging  one  old  bird  elmnltaneonsly. 

In  dallTering  fM>d  to  her  young  die  old  guU  Srat  threw  bar  head  forward 
and  downward  (wltb  a  dellhesmtlon  of  moTemcot  which  must  have  been  poln- 
M  to  the  waiting  bablaa),  then  ^w&ed  bar  spadoti^  mouth  and  began  a  series 
of  eootortiras  with  fa«  neck  muKles.  The  youngsters,  b^ug  well  aware  by  now 
tff  tbe  Imminent,  centered  attentloa  <ni  the  flat  stones  In  front  of  their  mothw, 
where  tbe  dUgsrved  dainties  vreasntly  appeared.  Both  porenta  were  observed 
to  teed  tbe  Tsong.  Immediately  aft»  delivering  a  meal  the  old  blrda  some- 
times stood  by  antU  thsyoang  wan  wdl  undarwar  with  it — this  so  far  aa  we 
cooM  see,  being  for  tbe  purpose  «f  keeping  off  oelghbora,  either  young  or 
old,  who  might  be  Intdlned  to  piracy.  On  ooa  wcaslon  on  old  bird  chased  Into 
the  wAter  n  half-gniwD  youn^ter  .bel«iislug  to  another  pair,  and,  with  her 
Mows  fct  the  ba4A  of  bis  head  wltb  ber  beak,  might  have  murdered  bim  hod 
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he  not  been  aWe,  br  the  nae  of  both  hia  wlngB  and  (eet,  to  make  tbe  besA  and 
acrambla  Into  tbs  bniab.  A  violent  cncouater  lasting  many  weixtoda  _  also 
tD<A  plaoa  between  two  adult  birds,  the  strlklnK  of  their  beaks  and  the 
thrashing  of  their  glaut  wings  against  the  alders  creating  a  commotion  su<dk  as 
mti^t  do  credit  to  a  bull  mooae.  It  could  not  be  determined  whether  the 
origin  of  theae  dUEarencea  was  a  mattar  of  fMd  oc  trapass. 

Plumaget. — ^The  downy  young  is  mainly  "  pale  olive  gray,"  paler 
on  the  bead  and  flanka  and  white  on  the  central  breast  portion.  The 
head  is  distinctly  marked  with  well-defined  spots,  of  various  sizea 
and  sbapee,  of  "  fuscous  black  " ;  the  back  is  indistinctly  spotted  or 
variegated  with  "  fuscous  "  and  the  wings  are  more  heavily  marked 
with  an  intermediate  shade  of  "  fusoous."  The  lower  parts  are  un- 
marked. By  the  time  that  the  young  bird  is  half  grown  it  is  nearly 
fledged  in  its  jurenal  plumage,  which  appears  first  on  the  scapulars^ 
wings,  breast,  and  back,  in  about  the  order  named.  The  dorsal 
feaUiers  of  this  pltunage  are  dusky,  broadly  tipped  or  margined  with 
"  avellaneous "  or  "  vinaceous  buff."  lliis  color  pattern,  which 
varies  coDsidehibly  in  different  feathers,  is  more  pronounced  in  the 
scapulars  and  wing  coverts  than  elsewhere.  The  color  patterns  in  the 
different  feathers  vary  from  a  solid  dus^  center,  with  broad  huffy 
edges,  to  a  herring-bone  pattern,  showing  a  dus^  central  streak  with 
lateral  processes,  or  to  heavy  transverse  barring.  The  underparts  are 
also  variegated  with  dos^  and  "  vinaceous  buff  "  or  "  tilleul  buff." 
The  change  from  the  juvenal  to  the  first  winter  plumage  is  not  well 
marked,  as  it  is  very  gradual  and  is  accomplished  with  a  limited 
amoimt  of  molt.  The  buffy  edgings  on  the  dorsal  surface  fade  and 
wear  away  during  the  winter  until  they  become  practically  white  be- 
fore spring,  when  the  back  appears  to  be  transversely  barred  with 
dnflky  and  white.  The  head,  which  was  heavily  streaked  with  dusky 
in  the  fall,  and  the  underparts  also  become  much  whiter  before 
spring.  In  this  first-year  plumage  the  primaries  are  wholly  black, 
with  only  the  narrowest  suggestion  of  white  tips  on  the  innermost ; 
the  Becondariee  and  tertials  are  dusky  and  more  or  less  broadly  edged 
with  buffy  white ;  the  greater  coverts  are  somewhat  variegated ;  and 
the  lesser  coverts  are  like  the  back.  The  tail  is  basally  white,  much 
mottled  or  variegated  with  "  fuscous  "  or  "  fuscous  black,"  with  a 
broad  subterminal  band  of  "  fuscous  black."  This  band  is  broadest 
and  the  mottling  is  thickest  on  the  central  rectlces,  decreasing  out- 
wardly, 00  that  the  outer  feather  has  only  a  large  subterminal  spot 
and  a  few  dosky  markings.    The  bill  is  wholly  dai^' 

The  second-year  plumage  shows  only  a  alight  advance  toward 
maturity,  and  is  mainly  characterized  by  the  mixture  of  several 
different  types  of  feathers  in  the  back,  scapulars,  and  wing  coverts. 
Some  of  thtsB  are  wholly  "date  color"  itr  "blackish  slate,"  ad 
in  the  adult;  others  are  basally  so  colored  and  terminally  barred, 
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spotted,  or  Tariegat«d;  itiU  other  new  feathers  are  reprodoctionB 

of  those  seen  in  the  first  year  plumage.  There  is  great  individn&I 
variation  In  the  amount  of  "slate  color  "  assumed  during  this  year, 
but  probably  it  increases  as  the  season  advances.  The  wings  are 
not  Btrikinglj  different  from  those  of  the  first  year.  Thwe  an 
more  conspicuous  white  tips  on  the  tertials,  seoondaries,  and  inner 
primaries,  and  the  coverts  contain  more  "  slate  color."  The  under- 
parts  are  largely  or  wholly  white,  increasingly  so  toward  ^ring. 
The  bill  is  lighter  near  the  base  and  has  a  light  tip. 

The  third-year  pliunage  shows  about  the  same  stage  of  advance 
toward  maturity  as  the  second  year  in  the  herring  gulL  The  man- 
tle is  now  more  than  half  "  blackish  slate  " ;  the  ving-coverts,  both 
greater  and  lesser,  are  still  mottled  with  dusky  and  white,  but  there 
are  many  adult  feathers  among  the  mottled  ooes;  the  secondaries 
and  tertials  are  as  in  the  adult ;  the  primaries  are  black,  tipped  witJi 
white,  and  the  outer  primary  now  has  a  broad  subterminal  white 
space  an  inch  and  a  half  long.  The  tail  is  white,  more  or  less  varie- 
gated with  dusky  near  the  tip.  The  underparts  are  pure  white,  and 
eo  is  the  head,  except  for  a  few  dusky  streaks  on  the  hind  neck, 
which  disappear  before  spring.    The  bill  still  shows  traces  of  dusky. 

At  the  next  postnuptial  molt,  when  a  little  over  3  years  old, 
some  birds  probaUy  assimie  the  adult  plimiage,  with  the  pure  white 
tail,  the  complete  dark  mantle  and  the  broad  ^hite  tips  of  the 
primaries,  which  in  the  first  primary  measures  2^  inches.  But 
probably  a  large  majority  of  the  birds  still  retain  traces  of  imma- 
turity in  the  primaries  and  the  tail,  which  do  not  reach  their  full 
perfection  until  a  year  later;  and  apparently  the  white  in  the 
primaries  increases  a  little  at  each  succeeding  molt  until  tEe  maxi- 
pium  is  reached. 

Both  adults  and  young  have  a  complete  postnuptial  molt  in 
August  and  September,  and  an  incomplete  prenuptial  molt  during 
the  winter  and  early  spring.  The  adult  winter  plumage  differs  from 
the  nuptial  only  in  having  a  few  fajint,  narrow  stroaks  pf.^usky  on 
the  hind  neck,  which  are  more  oonspiouous  in  the  ^o^nger  birds  and 
less  so  in  the  older  ones. 

Food. — The  great  bla(&-ba(^id  gull  is  a  voracious  feeder,  omnivor- 
ous, and  not  at  all  fastidious.  On  or  about  its  breeding  grounds  it 
feeds  largely  on  the  eggs  of  other  birds,  particularly  sea  birds,  when 
it  can  find  them  unprotected,  or.  upon  the  small  young.oi  such  bi^da 
as  are  unable  to  defend  thenx,  Mr,  M.  A.  Frazar  (1887)  describes 
its  method  of  capturing  young  eiders  as  follows : 

Two  or  Uiree  guUa.iriU  b»ver  over  a  bcood  lo  the  wat»',  iffeMi,  oC  coune, 
eoDfasM  tbe  moflWc,dttck.aiHl  Ma,UerB  tlie  brood  in  all  dlrectltuu.  Xben.  tv 
fpHpwlDg  tbe  ducklings  httef  ea<it>  <Uve,  tbe;  ffcnld  soon  tlr«  tbem  oat.  and 
a  sktllfuU;  directed  blow  at  the  base  o^  tbe  skoU,  wUcb  seldom  mined  Ita 
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aim,  wonU  In  an  Inatant  finlah  tbe  bntlBen,  and,  bafore  the  nnbappr  duck 
wimid  know  wblch  war  t»  tani,  its  brood  would  be  c«e  lev.  On  leTeTal  «ea»- 
■lora  I  have  seen  the  motbor  duck  drawn  several  feet  In  tbe  olr  by  clinging  to 
the  gnll  as  It  dove  for  Ita  prey,  and  several  times  I  bave  seen  a  ventaresome 
"black-back"  get  knocked  over  with  a  charge  o(  ahot  when  he  happened  to 
get  too  biterettted  In  Iils  pnrmilt  and  allow  of  iny  too  dose  approach. 

He  writes  in  the  same  paper  that  some  of  these  gulls  partially  de^ 
Toured  some  connorants  which  he  had  shot  and  allowed  to  drift 
on  the  wftter  for  a  short  time.  It  feeds  largely  on  fish,  but  prob< 
ably  seldom  succeeds  in  catching  them  itself.  It  does  not  object 
to  carrion,  and  wiQ  gorge  itself  on  the  carcass  of  a  dead  whale  or 
pick  up  anything  that  it  can  find  in  the  way  of  animal  food  along 
the  shore.  While  wintering  on  our  coasts  it  does  its  part  as  a  scar- 
soger,  feediBg  on  floating  garbage  with  other  gulls. 

Mr.  Cleaves  contributes  the  ft^owing  notes  on  ite  feeding  babita: 

From  remains  discovered  on  the  ground  It  was  evident  that  the  food  of  tb^ 
birds  cooaisted  ezcluslvelr  of  flsb  and  allied  sea  food.  Tbe  greater  portion  of 
a  large  equld  was  once  found  where  It  had  been  abandoned,  evidently  by  a 
fleeing  yoangater;  and  on  another  occasion  we  discovered  a  10-inch  macker^ 
that  had  been  very  little  affected  by  the  digestive  Juices  of  the  old  gull  that 
bad  deUvered  It  to  her  young.  Lesser  remains  of  flsb  were  frequently  found, 
and  occasionally  we  came  to  bones  where  It  would  aeem  tbey  had  been  dis- 
gorged Ja  the  shape  of  pellets.  None  of  the  food  was  secured  in  the  fresh- 
water lake,  bnt  was  obtained  from  tbe  ocean,  which  lay  more  than  5  miles 
distant  to  tbe  west.  From  early  morning  until  late  in  the  evening  the  old 
galls  were  seen  flying  either  toward  the  ocean  or  returning  from  it,  their 
course  bdng  always  tbe  same.  The  birds  traveled  In  companiee  of  twos  or 
threes  and  while  passing  over  the  land  barrier  always  sought  an  altitude 
which  Insured  safety  from  any  possible  gunshot. 

Behavior. — ^The  soaring  flight  of  tbe  great  black-backed  gull  is 
majestic  and  grand  in  the  ezb«ne.  It  has  been  well  likened  to  the 
flight  of  an  eagle,  for  the  resemblance  to  the  king  of  birds  is  c«r- 
t^ily  striking,  as  it  floats  in  great  circles  high  above  its  rocky  home, 
the  monarcsh  of  its  tribe.  When  traveling  its  flight  is  slow  and 
heavy,  as  might  be  expected  in  the  largest  of  the  gulls,  bnt  it  is 
always  strong,  dignified,  and  protracted.   Macgillivray  (1852)  writes : 

Its  flight  la  strong,  ordinarily  atdate,  less  wavering  and  buoyant  than  that  ot 
■mailer  apetiai,  but  graceful,  eHective,  and  even  majestic.  There,  running 
a  few  steps  and  flapping  Its  long  wings,  it  springs  into  tbe  air,  wheels  to 
eitter  side,  aacenda,  and  on  outi^read  and  beautifully  curved  pinions  hies 
away  to  some  distant  place.  In  advancing  against  a  strong  breeze  it  some- 
tliaes  proceeds  straight  forward,  thai  shoots  away  In  an  oblique  direction, 
now  descends  in  a  long  curve  so  as  almost  to  touch  tbe  water,  then  mounts 
OD  high.  When  It  wheels  about  and  sweeps  down  the  wind  its  progress  is 
extremly  rapid.  It  mlks  with  ease,  using  short  steps,  runs  with  conslderabla 
qteed,  and,  like  the  oQier  guUs,  pata  the  sands  or  mod  on  the  edge  of  the 
water  with  Its  feet  It  generally  rests  standing  on  one  fooi,  with.  Its  head 
drawn  In;  bnt  in  a  dry  place  it  often  reposee  by  laying  Itself  down. 
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Altkoii^  nsvally  alent  etsewhere,  it  is  a  very  noisy  bird  im  ite 
breeding  grouDde,  indolging  in  a  vuiet;  of  loud,  harah  eriee  or 
raven-like  croaka.  It  has  a  long  drawn-out  scream — keioam— on  a 
lower  key  than  that  of  the  herring  gulL  It  also  has  a  short,  more 
quickly  uttered  note — kow,  A»w,  kow — ^very  much  like  the  other 
galls;  also  a  high  pitched  ki  ki  and  a  hoarse  laughing  ha,  ka,  ha. 
Its  courtship  note  is  softer  and  more  prolonged,  sounding  at  times 
like  hnoaat,  but  varied  and  modulated  in  a  most  human  manner. 
Hr.  Cleaves  describes  some  of  the  vocal  performances  as  follows: 

Tbere  wae  few  momaiitB  at  {he  da;  or  nlsbt  wbeo  aboolate  dlence  pwfalled 
In  tlie  G0ID117.  Tbe  sounds  produced  br  the  birds  were  vailed,  both  In  Conn 
and  Id  volume,  and  ranging  from  tbe  baby  whine  ot  the  downy  young  to  the 
grest  bellow  or  trumpet  of  a  giant  adult  black-back  standing  above  the  lake 
on  a  6-foot  bowlder.  The  caUa  Interroedlat*  between  these  two  ertremee  wera 
moetly  variations  of  groans  or  kindred  Mnnde,  some  ot  which  wwe  soft  and 
to  be  beard  00)7  at  short  range.  There  were  two  cries,  given  perhape  with 
freater  freqaency  ttaan  all  otbers,  wblch  the  writer  can  now  recall  wltb  moM 
distinctness.  One  was  the  mellow  "  kok-knk-knk,"  uttered  when  the  birds  were 
disturbed  and  far  aloft  over  the  Islands;  the  other,  the  InsptrlDg  tmmpetiog 
bellow,  emitted  when  the  gulls  were  unmolested,  and  nsnally  when  standbig 
on  some  prominence  or  on  the  open  shor^.  Each  srllftble  of  the  latter  er; 
sounded  like  "00"  In  "loon,"  given  slowly  and  with  comparative  softness  at 
first,  but  repeated  slightly  more  rapidly  as  the  call  proceeded  and  the  syQable^ 
gaining  volume  until,  at  the  end,  when  the  sound  bad  been  uttered  8  to  U 
times,  the  noise  was  tremendous  at  a  range  of  only  a  few  feet  The  aproar 
caused  by  a  chorus  of  DO  trumpeting  gnlls  could  no  doubt  be  dlstincUy  beard 
over  tbe  lake  on  an  otherwise  still  morning  at  a  range  of  a  mile  or  inoi<& 
In  producing  this  bellowing  call  a  bird  usually  began  on  the  tntrodnctOTy  notes 
with  bis  bead  lowered,  raleing  It  as  tbe  call  advanced,  until,  at  the  finlA,  his 
open  bill  pointed  toward  tbe  zenith  and  his  neck  was  inflated  from  tlie  force 
of  his  "  cbaUenge." 

Mr.  Cleaves  relates  in  bis  notes  tbe  following  interesting  incident: 
One  pair  of  old  birds,  who  apparently  bad  bat  a  single  cblck  of  probabi;  two 
weeks,  engaged  to  a  curious  performance  only  S  feet  from  tbe  wall  ot  tbe  blind. 
Amid  mmbllDg  Bounds  and  groanlngs  from  tbe  parents  and  whining  tnta  the 
baby  one  of  the  old  birds  picked  from  the  beacb  a  dried  fern  leaf  and. waded 
slowly  and  with  apparent  gravity  Into  the  lake  with  it  until  be  was  belly  deep 
In  the  water.  He  then  stopped  and  thrust  his  bill  and  Its  contents  bnieath  tbe 
surface,  moving  Ms  head  rather  vigorously  from  side  to  side  as  be  did  so.  The 
fanale  (J)  followed  a  few  paces  behind  wltb  «spty  beak,  and  wb«i  die  was  a 
Uttle  way  from  the  shore  she  sntHDM^ied  her  entire  bead,  boldli^  It  below  for 
two  or  three  seconds.  After  withdrawing  It  she  took  a  step  or  two  forward 
(following  the  first  bird)  and  then  immersed  her  head  again.  Tbrougjiout  Ote 
entire  ceremony  the  youngster  whined,  apparently  for  food,  and  waded  as  tai 
tn  Hie  wake  of  his  elders  as  be  could,  witb  comfort,  In  the  chotH>7  waves,  nie 
bird  carrying  the  fan  then  came  slowly  back  to  shore  where  hie  burden  was 
drc^ped  without  fartber  formality.  Some  minutes  later,  however,  tbe  same  tilrd 
picked  up  a  cast  primary  from  tbe  beach  and  reenected  almost  tbe  exact  cere- 
mony through  which  he  had  gone  with  ibe  deed  fetn.  and  tbe  otber  a 
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Om  tandtr  repoated  thtir  putB  of  tbe  act  also.  Wlietbcr  all  of  Ola  wai  mere 
ptay  or  whether  It  poaBaaaed  a  fftatai  slgnlflcaim  It  would  do  doobt  be  dUBcutt 
to  determine. 

Wiater.-^Aboat  the  middle  of  August,  or  as  soon  as  the  young  are 
able  to  fly  and  care  for  themselvce,  these  gulls  leave  their  hreeding 
groonds  and  waiuler  about  or  start  to  migrate  southward.  They 
sometimes  appear  on  the  Massschosetts  coa^  in  August,  though  not 
ngularly  until  September,  where  they  are  more  or  less  common  all 
winter  until  the  second  or  third  week  in  ApriL  Dr.  Charles  W. 
Townsend  (1906)  records  them  as  common  on  the  coast  of  Essex 
Coont^,  Massachnsrtts,  from  July  IT  to  May  1,  and  says,  "  as  early 
as  July  17, 1904, 1  found  seven  adults  in  a  flock  of  herring  gulls  on 
Ipswidt  Beach,"  though  these  may  have  been  summer  stragglers  and 
not  migrants  from  their  breeding  grounds  farther  north.  Their 
normal  winter  range  extends  from  eonthem  Greenland  to  Delaware, 
with  straggling  reoords  farther  eouth.  While  wintering  on  onr 
coasts  they  associate  freely  with  the  herring  gulls,  with  which  they 
seem  to  be  on  good  terms,  feeding  with  them  on  whst  refuse  they  can 
pick  up  in  our  harbors  or  along  the  shores.  They  are  practically 
silent  and  not  nearly  so  tyrannical  as  on  their  breeding  grounds, 
though  tiiey  may  occasionaUy  be  seen  chasing  the  other  gulls  and 
robbing  them  of  their  food.  Adult  birds  can,  of  conr&e,  be  easily 
recognized  and  the  superior  uze  of  the  immature  birds  is  distinctive. 
While  roosting  on  a  sand  bar  or  on  floating  ice  a  black-hacked  gull 
always  looms  up  large  in  a  flock  of  herring  gulls.  They  are  exceed- 
ingly shy  at  this  season,  and  it  is  usdesa  to  attempt  to  approach 
them  in  an  open  mtnation. 

DISTRIBUnOK. 

Breeding  range. — Coasts  and  islands  of  northeastern  Kortb 
America  and  northern  Europe.  In  the  Western  Hemisphere,  from 
North  Devon  Island  and  central  western  Greenland  (Disco)  souQi- 
ward,  along  both  coasts  of  I^abrador  to  eastern  Quebec  (Godbout), 
Anticosti  Island,  Newfoundland  (Sandy  Lake),  Nova  Scotia  (Fic- 
ton,  Halifax,  and  Kentville)  and  Bay  of  Fundy  (Isle  au  Haute). 
In  the  Eastern  Hemisphere,  Iceland,  Shetland,  and  Faroe  Islands, 
Scotland,  and  northern  Europe  east  to  eastern  Bussia  (Fetchora 
Biver),  and  south  to  about  50°  N. 

Vinter  range. — Begularly  on  the  coast  of  the  United  States  from 
Maine  to  New  Jersey.  More  rarely  north  to  southern  Greenland 
and  south  to  northern  Florida  (St.  Augustine)  and  Bermuda. 
OccasionaUy  south  to  Ohio  (Columbus)  and  west  to  Michigan  (De- 
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troit)  on  Uie  Great  I«kes.  In  Europe  from  Great  Britain  Booth 
to  the  Azores  and  Canary  lataods,  the  MediterranAan,  and  the  Black 
Sea. 

Sprmff  migraiion. — ^Early  dates  of  arrival':  Nmrfoundland,  St. 
Johns,  March  1;  Latvador,  Bomaine,  Mareh  96,  andBigoIet,  April 
9.  Late  dates  of  departure:  Kew  York,  liong  Island,  May  18;  Mi»- 
sachnsetts,  Boston,  May  95,  and  Woods  Hole,  June  10.  Non- 
breeding  birds  linger  on  the  coasts  of  Kew  Bhgland  lito  into  or 
all  through  the  sununer. 

F(dl  migration. — ^Early  dates'  of  arriral,  exclnding  atunmer  strag- 
glers:  Massachusetta,  Woods  Hole,  Septonber  &4  (aTerage  October 
8)  ;  Long  Island,  Orient,  September  13  (average  October  S).  Xate 
dates  of  departures:  Greenland,  Gothaab,  September  8;  eastern 
Labrador,  November  2;  Prince  Edward  Island,  NoTember  12;  Nova 
Scotia,  Pictou,  December  13. 

Casual  records. — Accidental  in  Nebraska  (Missouri  River,  Mjty, 
1871),  Kerguelen  Island  (June  5,'  1840),  and' Japan  (Hakodadi). 

Egg  dates. — Quebec,  Labrador :  Twenty  records,  May  26  to  June 
28;  ten  records,  June  S  to  15.  Nova  Scotia:  Fifteen  recon^,  May  IS 
to  June  13;  eight  records,  Maj  22  to  27.  Great  Britain:  Eleven 
records,  April  28  to  July  20;  ax  records.  May  ^  to  June  1.  Ice- 
land: Three  records,  May  18  and  28,  and  June  6.' 

LAMDB  aCHiaTtSAGlIS  SUJiHcar. 


Dr.  Leonhard  Stejneger  (1885)  has  demonstrated,  by  an  exhaustive 
treatise  on  the  subject,  that  tlus  is  a  weU-niarked  speciee,  although 
one  can  not  read  his  remazks  without  realizing  how  much  confusioa 
has  arisen  over  the  nomenclature  and  relationships  of  the  Laridaa 
In  both  size  and  color  it  in  intermediate  between  the  great  blacfc- 
backed  gull  and  the  western  gull;  but  its  best  and  most  constant 
character  is  the  color  pattern  of  the  primaries,  which  Doctor  Stejne- 
ger has  well  described  and  illustrated.  It  is  an  Asiatic  species,  with 
its  center  of  abundance  in  northeastern  Siberia,  which  has  established 
a  slight  foothold  on  some  of  the  islands  of  Bering  Sea  and  in  north- 
em  Alaska,  chieSy  as  a  straggler.  It  may  eventually  become  better 
established  in  Alaska,  as  several  other  Asiatic  species  have  done. 

Spring. — Doctor  Stejneger  (1885)  first  saw  it  on  Bering  Island,  in 
the  Commander  Islands,  but  afterwards  found  it  common  near  Petro- 
paulflki,  Kamchatka.    Mr.  N.  G.  Buxton's  notes,  published  by  Dr. 
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J.  A.  Alien  (1905),  gJTe  the  best  life  history  of  the  species  in  that 
region.    He  writes: 

This  la  tbe  most  conaplcnons  and  one  of  the  most  abundant  birds  along  tbe 
(Mliotsk  Sen.  Prom  tbe  time  of  Ita  arrival  until  tt  departs  there  Is  scarcely  a 
time  when  one  can  not  eitber  hear  or  see  one  or  more  of  these  birds.  The  flrst 
arrivals  are  usnall;  reported  about  tbe  20th  of  j^rll,  and  from  ttiat  time  on 
tb^  Increase  In  numbers  dally  until  May  1,  when  they  have  nearly  all  arrived. 
From  tbe  time  of  th^r  arrival  nntll  tbe  nesting  season  begins  they  make  dally 
eicartiona  up  the  rivers  In  the  morning  and  return  to  tbelr  roosting  places, 
along  tbe  seacoast  In  tbe  evening.  They  go  up  the  Gichfga  River  at  this  time 
as  ftr  aa  Cbrlstova,  30  miles  above  Its  mouth.  Also  at  this  time  many  may 
be  seen  soaring  fn  targe  circles  high  over  tbe  tundra  and  marsh  above  the  mouth 
of  the  river,  when  they  uttar  a  cry  very  similar  to  that  of  the  red-tailed  hawk 
during  the  breeding  season.  Noue  of  tbe  dark  phase  are  seen  among  tbe  earlier 
arrivals,  but  by  the  15th  of  May  they  begin  to  appear,  and  increase  In  numbers 
nnUl  they  have  all  arrived,  although  at  no  time  during  the  spring  and  early 
snmmer  do  they  form  any  considerable  per  cent  of  the  thousands  that  one  sees. 
Before  the  Ice  goes  out  of  tbe  head  of  the  bay  and  river,  their  food  supply  Is 
limited  te  the  lew  dead  salmon  which  the  melting  snow  exposes  on  the  gravel 
bars  along  the  river  beds  and  the  mussels  they  pick  from  the  rocks  along  the 
(eacoast  at  low  tide. 

yeiting. — ^By  the  flrst  of  June  all  of  the  breeders  have  repaired  to  the  rugged 
seacoest  and  rocky  Islets  lying  off  It,  below  the  mouth  of  the  river,  to  breed. 
On);  tbe  roughest  and  most  Inaccessible  places  are  chosen  for  nesting  sites, 
generally  at  the  headlands,  where  sections  of  the  solid  rocks  have  been  partly 
or  wholly  separated  from  the  mainland.  The  nesta,  which  are  loose,  bulky 
itnictures,  composed  of  grass  and  with  but  a  slight  depression  In  the  center, 
are  placed  on  ledges  and  the  tops  of  rocks.  Three  eggs  constitute  a  set,  and 
the?  show  tbe  usual  large  variation  In  color  and  size  found  in  tbe  eggs  of 
other  speclee  of  Larua.  Tbe  height  of  the  nesting  season  Is  reached  about  June 
10,  when  tbe  koraks  visit  their  rookeries  and  obtain  large  numbers  of  their 
egff  by  being  lowered  down  the  clil^  with  sealskin  lines.  Many  more  breeders 
qiend  the  summer  on  the  bars  and  along  the  marsh  near  the  mouth  of  tbe 
liver,  and  on  the  gravel  bars  along  Its  bed. 

Bev.  W.  F.  Henninger  (1910)  refers  to  three  sets  of  eggs  of  the 
Blaty-backed  gull,  containing  three,  two,  and  one  eggs,  respectively, 
that  were  "  taken  on  the  coast  of  Siberia,  near  the  Bering  Strait,  on 
June  4,  1905.  The  nest  was  a  mere  depres^on  or  hollow  in  some 
mos."  There  are  two  sets,  of  three  eggs  ead>,  in  Col.  John  £. 
Thayer's  collection,  taken  by  Capt.  H.  H.  Bodfish  in  Harrowby  Bay, 
on  the  Arctic  coast  of  northwestern  Canada,  June  11, 1901.  The  nests 
are  described  as  made  of  grass,  roots,  and  mud  and  lined  with  dry 
grass;  they  were  placed  on  a  point  making  into  the  bay.  The  parent 
birds  were  collected  and  the  skins  were  identified  by  Mr.  Robert 
fiidgway  and  Dr.  A.  K.  Fisher  These  are  probably  authentic  sets, 
though  they  were  taken  outside  of  the  previously  known  breeding 
range  of  the  s^teciee. 
174785—21 T 
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Eggt. — ^These  two  eets  might  eaeily  be  matcbed  with  egge  of  somft 
of  the  commoner  species  of  Laims.  The  shape  is  prutioally  ovate  and 
the  ground  color  is  "  Isabella  color."  They  are  more  or  less  evenly 
covered  with  smalt  spots  of  "  clove  brown,"  "  blackish  brown," 
"  s^ia,"  and  "  bister,"  as  well  as  several  shades  of  "  brownish  drab." 

Two  eggs  in  the  writer's  coUection,  friMa  the  Asiatic  coast,  show 
other  extremes  of  coloration.  The  darker  one  has  a  ground  color  of 
"  Saccardo's  umber "  and  is  spotted  with  **  bladdsh  brown "  and 
"brownish  drab;"  the  lighter  one  has  a  "deep  olive-buff"  ground 
color  and  is  spotted  with  "  snuff  brown,"  "  bistw,"  and  several  shadea 
of  "brownish  drab,"  some  very  light  and  some  very  dark  shades. 
The  measurements  of  34  eggs,  in  various  collections,  average  74  by 
51.5  millimeters;  the  eggs  showing  the  four  extremes  measure 
SI  by  62, 11  by  54, 67.1  by  50  and  72  by  48  millimeters. 

Phtmagea. — ^I  have  never  seen  thedowny  young  of  this  speciee,  nor 
can  I  find  any  description  of  it  in  print.  The  sequence  of  molti 
and  plumages,  so  far  as  can  be  learned  from  the  limited  amount  of 
material  available  for  study,  is  practically  the  same  as  in  the  great 
black-backed  gull.  Young  birds  during  the  first  fall  and  winter  are  ; 
darker  than  those  of  the  commoner  species,  parti<Mlarly  on  the  undei> 
parts,  which  are  nearly  uniform  dusky. 

Behavior. — For  the  remainder  of  the  life  history  of  this  little- 
known  species  I  must  again  quote  from  Mr.  Buxton's  notee,  as 
follows : 

After  the  Destfng  BesBon  Is  over,  abcmt  the  1st  of  August,  the  breedeta  aaA 
young  of  the  ;eer  Join  the  nonbreeders  and  tber  an  spend  tbe  rest  of  the  Mftaoo 
In  flying  np  and  down  the  river,  colleetlng  In  large  flocks  along  the  water  front, 
and  gorging  themselves  on  the  wom-ont  salmon  that  they  And  there.  At  thli 
time  they  begin  to  fly  np  the  river  at  2  or  S  o'clock  In  the  morning,  conttnnlng 
to  fl;  until  the  middle  of  the  forenoon,  and  then  begin  the  return  lliglit  at  6  p.  m. 
and  continue  to  fly  until  long  after  dark,  wUCta  does  not  occur  at  that  ttnw 
until  10  or  11  p.  m.  The;  are  so  abundant  that  on  theae  flights  there  ta  one 
contlnuoue  long,  loose  flock  of  them  without  any  considerable  break  or  Inter- 
mission. The  height  of  the  return  flight  Is  from  8  to  8  p.  ra.  When  U»e  wind 
la  atroQg  they  fly  high,  but  when  It  Is  calm  they  fly  tow  and  are  easily  attract«d. 
When  one  Is  killed  on  the  wing,  or  a  deooy  la  throws  Into  Uie  air,  all  the  gull* 
In  the  vldnlt;  will  Immediately ."  land  about "  and  drda  once  or  twtca  onr 
tbe  dead  bird  or  decoy,  changing  their  usual  guttural  cackle  to  hoarse  "  sqaeala  " 
of  alarm  before  proceeding  on  their  way.  I  have  often  seen  them  attraupt  tn 
take  a  fish  from  the  month  of  a  seal  wl)(?nr  It  arose  to  the  surface  and  which  the 
gull  had  been  watching  catch  the  fiBh.  By  the  last  of  August  one  dark  or 
yODng  one  la  seen  to  every  four  or  Are  adult  or  white  ones,  and  later  Oie  prapo^ 
tion  at  the  dark  ones  Is  mnch  higher,  as  the  adulta  betin  to  leave  first  By  the 
Ist  of  October  the  migration  It  well  advanced,  and  decreases  dally  until  by  the 
ISth  of  October  few  remain,  although  tbe  last  of  them  do  not  leave  until  0^ 
last  week  of  tbe  mooth.   They  are  the  last  of  the  migrants  to  leave  In  the  fiUL 
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.    DimtiHunoN. 

Breeding  range, — Asiatic  coa^  of  North  Pacific  and  Bering  Sea ; 
from  northern  Japan  (Yezzo),  Kurile  Islands,  Kamchatka,  and 
shores  of  Sea  of  Okhotsk  north  to  Gulf  of  Anadyr  and  vicinity  of 
Bering  Straits.  The  breeding  record  from  Harrowby  Bay,  Arctic 
coast  of  Canada,  appears  to  be  authentic,  although  far  outside  of  the 
known  breeding  range. 

Wmter  range. — So  far  as  known,  only  from  Japan  to  the  Kurile 
Islands. 

Spring  migration. — ^Migrants  recorded  at  Commander  Islands, 
Beting  Island,  April  20  to  May  S ;  Copper  Island,  June  13 ;  Sakhalin 
Island,  May  11.  Tfa^  arrive  on  their  breeding  grounds  in  the 
Anadyr  district  by  April  20. 

FaU  migration. — During  migration  birds  occur  along  the  Alaskan 
coast,  Dtomede  Islands,  September;  off  Nome,  August  31  to  Septem- 
ber 8;  St.  Michael,  September  9 ;  Port  Clarence,  Sakhalin  Island,  late 
September.    The  last  birds  leave  the  Anadyr  district  late  in  October. 

Coeval  records. — Stragglers  have  been  recorded  at  Herald  Island 
(Bidgway),Unala8ka  (Chemofsky  Bay,  October  1,1880),  and  taken 
in  Mackenzie  (Franklin  Bay,  June  9, 1901). 

Egg  datea.-~-^&pasi :  Eight  records,  May  28  to  June  18 ;  four  reo- 
ords.  May  29  to  June  IS. 

LABUS  OCCTOBNTAUB 

WXSTERS  atTLL. 


Along  the  numerous  beaches  of  IJbe  California  coast  the  dail-mantled 
western  gull  is  the  most  coospicuoos  and  the  most  universally  abun- 
dant sea  bird  throughout  the  whole  year,  everywhere  much  in  evi- 
dence and  everywhere  tame  and  familiar — a  welcome  visitor  as  a 
nsefnl  scavenger  and  a  pretty  feature  in  the  seashore  scenery.  The 
immaculate  purity  of  its  snow-white  plumage  is  kept  spotlessly  clean, 
in  spite  of  its  untidy  feeding  habits.  As  we  see  these  beautiful  black 
and  white  birds  sailing  along  the  ocean  cliffs  they  seem  to  reflect 
the  clear  freshness  of  the  beach  and  sea  and  sky;  and  as  we  see 
them  walking  daintily  OD  their  long  legs  over  the  clean  sand  it 
aeems  incongruous  to  associate  them  with  the  struggling  screaming 
mob  of  hoHgry  birds  that  we  have  just  seen  fighting  for  and  gorging 
themselves  on  the  refuse  from  the  sewers  or  the  garbage  dumps. 

During  my  stay  at  Redondo  Beach,  in  June,  I  spent  considerabl« 
time  watdking  these  interesting  and  familiar  birds.  There  were 
always  plenty  of  tbem  to  be  seen  flying  along  the  beach  or  resting 
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in  groups  on  the  flst,  smooth  sand,  adults  and  young  in  several  dif> 
ferent  stages  of  plumage,  and  generally  a  few  Heermann's  gulls 
were  mingled  with  them.  It  was  in  the  height  of  the  breeding  season 
and  I  wondered  whether  the  adults  had  nests  on  the  islands  off  the 
coast  or  were  birds  that  were  not  breeding  that  season.  Some  of 
them  were  standing  on  one  leg,  with  bills  tucked  under  their  scapu- 
lars, sound  asleep ;  but  more  of  them  were  resting  on  their  breasts. 
One  old  male  seemed  to  be  the  boss  of  the  heach  and  acted  as  a 
disturber  of  the  peace  by  walking  around,  driving  off  the  Heermann's 
gulls  and  waking  up  all  the  gulls  that  were  asleep,  making  them 
more  on,  as  a  policeman  does  with  loafers  on  a  sidewalk.  One  was 
seen  playing  with  a  feather,  picking  it  up,  letting  it  blow  away  and 
running  after  it  again,  as  if  he  enjoyed  the  fun.  Occasionally  one 
would  walk  down  to  the  surf  line  to  pick  up  a  morsel  of  food,  to 
drink  or  to  bathe,  and  return  to  dry  land  to  preen  its  feathers. 
They  were  tamer  than  any  large  guUs  I  had  ever  seen.  I  had  no 
difficulty  in  shooting  them,  picking  out  the  exact  plumage  that  I 
wanted  to  complete  my  series.  As  soon  as  one  was  shot  a  flock 
gathered  about  me,  hovering  over  my  head  with  intimate  curiosity; 
and  while  walking  along  the  beach  with  dead  guUs  in  my  hand 
there  were  always  several  following  me,  close  at  hand.  Even  about 
the  much-frequented  wharves  they  were  very  unsuspicious,  standing 
on  the  posts  and  railings  within  10  or  15  feet  of  numerous  human 
beings,  in  whom  they  justly  had  perfect  confidence,  for  they  are 
never  molested.  About  the  fish  houses,  where  men  were  cleaning 
fish,  they  were  particularly  familiar,  standing  in  rows  along  the 
roofs,  or  on  the  stringers  waiting  for  the  offal  to  be  thrown  into 
the  water.  No  one  seemed  to  notice  them  at  all,  but  to  me  it  was 
a  novel  uid  interesting  si^t. 

There  was  a  time  when  persistent  eg^ng  on  the  FaraUones  was 
reducing  the  population  of  western  gulls,  but  sonoe  that  has  been 
stopped  they  are  increasing  again.  Th^  are  probably  not  much 
disturbed  on  tiieir  breeding  gixiunds  and  are  gmterally  iMX>tected. 
Hence  they  have  become  familiar  and  useful  birds  on  the  coast,  bat 
they  are  more  of  a  nuisance  than  ever  on  the  islands  where  they  do 
so  much  damage  to  otiier  speciee. 

Spring. — ^Aa  this  gull  is  practically  a  resident  throughout  its 
range,  it  has  no  well-marked  migration.  The  spring  nugraUra 
meroly  amounts  to  a  ooneentration  on  its  breeding  grounds  or  a 
withdrawal,  and  only  a  partial  one  at  that,  from  its  somewhat  widw 
winter  range.  In  the  southern  portion  of  its  breeding  range  in 
Lower  California  this  occurs  early  in  March,  in  southern  California 
in  April,  and  correspondingly  later  farther  north.  It  retreats  in  the 
spring  £rom  the  Puget  Sound  region  to  the  northern  limit  of  its 
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breeding  range  in  the  bird  reservations  on  the  coast  of  Washington, 
where  it  mingles  with  the  glaucous-winged  gall  at  the  southern  limit 
of  the  tatter's  breeding  range. 

Nesting. — Dawson  (1909)  says  that  the  northernmost  colony  of 
unmixed  occtdentalia  on  the  Washington  ooast  is  on  Willoughby 
Sock,  off  Cape  Elizabeth;  "but  scattered  pairs  occur,  along  with 
glaucous  wings,  as  far  up  as  Carroll  Islet.**  He  says  of  its  nesting 
habits: 

Nesting  U  nndertakea  Id  May,  and  by  the  20th  of  that  moDtb,  or  by  June  10 
&t  the  latest,  the  comi^enient  of  three  eggs  Is  laid.  Nests  are  composed  almost 
esdnalvely  of  dried  grasses  plucked  by  the  birds,  roots  aud  all;  and  these  be- 
come iiulte  sabstandal  structures  If  the  gnus  la  convenient  Ledges,  cranolea, 
trassy  hill  sides,  aud  the  exposed  summits  of  the  rocks  are  alike  utilized  for 
nesting  sites;  while  occaMonally  a  bird  ventures  down  so  close  to  the  tide  line 
BM  to  lose  her  eggs  In  time  of  storm.  Chicks  are  brought  oH  by  the  third  week 
in  June  or  by  the  1st  of  July,  according  to  season.  If  unmolested.  If  the  first 
tet  Is  removed,  however,  the  birds  will  prepare  a  second,  coosIstlDg  almost  In- 
variably of  two  eggs,  and  these  are  deposited  as  likely  as  not  in  the  same  nest 
at  the  former  set.    Deposition  occurs  at  intervals  of  two  or  three  days. 

On  the  Three  Arch  Rocto,  Oregon,  Mr.  W.  L.  Finley  (1905)  de- 
Bcribes  the  nesting  of  this  species  as  follows : 

The  gull  picks  out  a  comfortable  spot  and  builds  a  respectable  nest,  and  that 
Is  about  the  only  creditable  thing  he  does  on  the  rock.  The  grass-covered  roof 
of  the  iaieod  Is  his  favorite  nesting  place,  although  many  select  the  niches  la 
the  bare  rock  on  the  face  of  the  cliff.  The  gull's  eggs  lie  right  out  In  the  i^en 
and  never  seem  to  be  bothered  by  other  birds;  they  themselves  do  not  ravage 
the  homes  of  their  own  kindred.  The  egga  are  of  dull  earthy  and  chocolate- 
brown  tints,  with  darker  blotches,  matching  their  sarroundlngs  so  perfectly 
that  we  had  to  be  conatantly  on  the  lookout  to  ke^  from  stepping  on  them. 
When  the  eggs  were  batched  we  found  the  nestlings  were  protected  by  equally 
deceptive  clothes  of  a  mottled  gray  color. 

The  best  known  breeding  grounds  of  the  species  are  on  the  Faral- 
lon  Islands,  which  have  been  well  described  by  several  writers. 
According  to  Mr.  W.  Otto  Emerson,  who  sent  some  original  notes  on 
the  subject  to  Major  Bendire,  the  gulls  begin  building  of  repairing 
their  old  nests  about  May  1,  and  the  nesting  season  is  prolonged 
through  May  and  June.  The  nests  are  built  wholly  of  dry  Farallon 
weed,  Baeria  maritima,  the  old  nests  being  used  year  after  year. 
After  being  robbed  the  birds  soon  begin  laying  again,  and  he  noted, 
by  watching  a  certain  nest,  that  an  egg  was  laid  every  other  day. 

Mr.  Milton  8.  Ray  (1904)  has  given  us  the  following  good  account 
of  the  Farallon  colonies : 

While  this  bird  builds  in  colooles,  so  to  speak,  they  are  not  like  those  of  the 
cormorant  or  murre.  There  Is  always  fighting  room  between  the  nests,  and 
only  the  aggregations  near  Shell  Beacb,  Indian  Head,  aad  at  Ouano  Slope  on 
West  Bnd,  and  about  Tower  Point  «n  Bast  End,  cookt  wdl  deserve  this  teroL 
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tieaJdes  these  plsces  we  fcnnd  ttvem  bteedlnK  In  K&tterea  eongngattotH  aD 
aloiiK  tlie  rockj  terrace  west  of  tfae  JoMan.  tram  tba  ibore  to  tbe  bluest  wi^tA 
Od  the  e&st,  In  addldoa  to  the  rookery  st  Tower  Point,  we  observed  a  doseo 
Isolated  nests  at  Bnll  Head  Point,  near  Arch  Rock,  and  about  half  that  Dumber 
right  at  tlie  Weather  Burean  obaerratory,  where,  rewarded  for  their  confldeooe 
In  man,  thej'  brooded  nnmolested.  The  great  mass  of  driftwood,  flirown  op  bf 
winter  storms,  was  a  farorlte  qpot  In  the  Shell  BeaA  rookei;.  We  did  not, 
however,  obMrre  any  of  these  birds  oestbiK  oS  th«  main  Island. 

While  they  are  somewhat  wary,  many  allowed  as  to  come  qnlte  cloas  bafor« 
rlidng  from  their  neats.  The  latter  are  placed  In  natural  baalnllke  hollows 
among  the  rocks,  by  whl<^  they  are  partially  sheltered,  althongh  some  were  in 
the  most  open  and  windy  sttnadona.  Th4  neat  Is  a  bulky  atnictnre,  composed 
of  Tarions  dry  Island  weeds  and  grasses,  and  has  about  as  much  dalm  to 
Ingenuity  as  those  of  most  sea  birds.  "Hiey  Tary  UtUe  In  sise,  aTCragliig  IR 
inches  across,  the  cavity  being  8  Inches  by  4  deep.  About  many  <^  Oumt  I 
noticed  smell  heaps  of  ejected  fldibones. 

Mr.  Birewster  (1902)  says  of  the  ueating  habits  of  this  species  Ib 
the  Cape  BegioD  of  Lover  Cklifomia: 

Mr.  Frasiar  found  a  breeding  colony  of  about  26  pairs  on  a  small  roc^ 
Island  a  little  to  the  westward  of  Carmen  Island.  Host  of  the  nests  were  only 
just  b^uD,  and  but  tw«  coatatned  tgBh  oou  sat,  howerer,  comprMnc  tb»  fall 
complement  of  three.  This  was  on  Uarch  IB — a  date  about  two  months  earlier 
than  that  at  which  the  first  eggs  are  usually  taken  on  the  Farallon  Islands  near 
San  Francisco,  The  neit  day  another  breeding  ground  was  dlseorcred  on  Che 
northern  end  of  the  Island  of  Montserrat  Here  some  GO  pairs  had  congregated. 
Few  of  their  neata  were  finished  and  only  eight  contained  eggs,  the  nuadMr  Id 
each  set  varying  from  one  to  thriee.  At  both  of  the  places  Just  menUoned  tbe 
nests,  which  were  made  of  seaweed,  were  built  at  the  foot  of  the  cllfEs,  jast 
above  high-water  mark,  and  often  In  nooks  or  crevices. 

Although  Hbo  nest  may  be,  frequently  robbed  and  several  a^  of 
eggs  may  be  laid,  <mly  one  l»ood  of  young  is  raised  in  a  Beason.  The 
□OFinal  set  consists  of  three  eggs,  though  two  eggs  often  ccaistitirtB 
a  full  set  in  the  later  laying  and  sometimes  a  singlfl  egg  is  incubated. 
Sets  of  four  eggs  are  rare. 

Fggt.^-The  eggs  of  the  western  gull  can  not  be  difltinguished  with 
certainty  from  those  of  other  gnlls  of  similar  size,  and  they  an 
subject  to  the  usual  variations.  Tlie  ground  color  ia  "  huffy  brown," 
*^  tawny  olive,'*  "  cinnam(»i  buff,'*  ^  de^  olive  buff,"  or  "  pale  olive 
buff."  They  are  usually  heavily  spotted,  blotched,  or  scrawled,  more 
or  less  evenly,  with  "  olov*  brown,"  "  bister,"  ■"  burnt  luuber,"  and 
various  lighter  shades  of  brown,  as  well  as  various  shades  of  "  Quaker 
drab  **  and  '*  mouse  gray."  The  measuieoients  of  79  egj^,  in  various 
collections,  average  72.4  by  60.4  millimeters;  the  eggs  showing  the 
four  extremes  measure  78  by  47,  73  by  53,  67.5  by  48  and  78  by  47 
millimeters. 

Towig. — ^Mr.  Emerson  gives  the  period  of  intubation  as  24  daya 
He  says  that  both  sexes  take  turns  at  the  duties  of  ineubatioa,  but 
there  are  no  set  times  for  relieving  each  other.    The  bird  which  is 
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off  duty  usually  stands  near  the  nest,  on  guard,  slipping  onto  the 
nest  when  the  sitting  bird  leaves.  The  young  remain  in  the  nest  for 
a  few  days  and  are  brooded  by  their  parents,  who  are  very  bold  aijd 
deroted  in  their  defense.  The  young  gulls  soon  leam  to  run  about, 
becoming  very  lively,  and  are  taught  by  their  parents  to  become  ex- 
perts in  the  art  of  hiding.   Mr.  Finley  ( 1905)  says : 

They  teach  their  young  to  keep  bidden  and  to  He  close.  I  have  seen  more 
than  one  gull  Impress  this  upon  her  children.  One  day  I  was  walkliis  along 
■  ledge  and  came  abruptly  to  a  place  where  I  could  look  down  the  top  slope. 
Below  me  a  tew  yards  I  saw  two  hoU-grown  gulls ;  one  eroudied  beelde  a  rocki 
bat  the  other  started  to  run  down  the  ridge  He  hadn't  gone  2  yards  before 
the  mother  dove  at  Mm  with  a  blow  that  knocked  him  rolling.  He  got  up 
daied  and  struck  off  in  a  new  direction,  but  she  swooped  again  and  rapped 
him  on  the  bead  till  he  seemed  gtad  enough  to  crawl  In  under  the  nearest 
weed. 

OceaBloaBllT  we  fomid  the  gnlla  verr  t>i>8&aclooa.  Tkere  was  <ma  mother 
Uiat  had  a  neat  of  threeyoung  birds  on  a  narrow  ledge,  and  every  time  thf 
pbotographer  approached  her  nest  she  would  dart  at  him.  She  swooped  at 
bll  head  with  a  loud  bark,  something  like  a  watchdog ;  at  6  or  8  feet  distant  she 
dropped  her  l^s  and  took  a  sharp  clip  with  her  feet  Twice  she  knocked  the 
bat  from  the  intruder's  bead. 

Mr.  Dawson  (1909)  visited  a  colony  of  this  species  in  July  and 
found  that : 

loang  birds,  fiom  intents  to  those  batf  grown,  were  In  bidlsg  everywhere. 
The  danger  sign  had,  of  course,  been  passed  around,  and  not  a  yoangster  on 
tbe  Island  but  froze  In  his  tracks,  no  matter  where  he  happened  to  be.  It 
was  pathetic  to  And,  as  I  did  now  and  then,  babes'soaklng  heroically  in  the 
tUthy  green  pools  left  tn  hollows  of  the  rocks  by'-aniSent  niqs  ntber  than 
attract  attention  by  scrambUng  out  One  youngster  bad  eridently  been  nibbling 
Dlayfelly  at  a  bit  of  driftwood  cast  high  up,  for  I  found  him  with  the  stick 
between  bis  mandibles  as  motionless  as  a  Pomp^ao  mammy. 

6o  bold  and  scJicitous  were  the  anxious  mothers  in  the  defense  of 
their  young  that  he  was  struck  three  times  upon  the  head,  always 
from  behind,  by  vicious  beaks  while  engaged  in  gathering  up  babies 
for  a  picture. 

The  young  gulls  are  fed  at  £rat  on  aemidigested  foods,  but  their 
parents  soon  b^in  to  feed  them  on  small  fish  and  other  animal 
food.  Tbey  beoome  more  cannivorous  in  their  diet  as  they  grow  older, 
and  are  very  voraciooa  feeders.  Thur  parents  keep  watchful  guard 
over  them  until  they  are  able  to  fly  and  will  not  let  them  attempt 
this  hazudous  feat  until  the  proper  time  comes.  Mr.  A.  B.  Howell 
has  noted  that  "  if  when  full  grown  but  still  timid  on  their  wings, 
Qiey  are  tiirown  into  the  air,  they  will  essay  unsteady  flight  and  ai:« 
sure  to  be  pounced  upon  by  their  elders,  who,  for  some  reason  or 
other,  knock  the  youngsters  heels  over  head  as  long  as  they  remain  in 
the  air  " — a  decided  hint  Qiai  the  time  for  flight  has  not  arrived. 
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Phanagea. — ^The  down;  young  is  "  drab  gray  "  above  variegated 
with  "  avellaneous  *'  or  other  shades  of  buff.  Some  individuals  are 
grayer  and  others  are  brighter  buff  in  color.  The  lower  parts  are 
lighter  colored,  paling  to  "  tilleul  buff  "  on  tile  center  of  the  breast; 
sometimes  the  breast  is  bright,  clear,  "avellaneous**  buff  in  newly 
hatched  young,  the  colors  fading  as  tbe  youngster  grows.  The  bac^ 
is  heavily  spotted  with  "  fuscous  black,"  and  the  head  and  throat 
with  pure  black. 

By  the  time  that  it  is  fully  grown,  at  an  age  of  about  2  months, 
the  young  bird  has  assumed  its  juvenal  or  fiisfc  real  plumage,  in 
which  it  is  heavily  mottled  above  with  "hair  brown"  and  pale 
"  avellaneous  " ;  the  feathers  of  the  lower  back  and  the  scapulars  are 
"clove  brown"  centrally,  broadly  edged  with  "avellaneous"  or 
"wood  brown";  the  cheeks  are  plain  "hair  brown";  and  the  crown 
is  "  hair  brown  "  streaked  with  "  light  buff."  This  plumage  is  worn 
but  a  short  time  and  is  replaced  in  the  fall  by  the  first  winto* 
plumage,  which  is  acquired  by  a  partial  molt,  involving  part,  or 
perhaps  all,  of  the  contour  feathers,  but  not  the  wings  and  tail.  I 
am  inclined  to  think  that  part  of  this  change  is  effected  by  wear  and 
fading  of  the  brown  edgings. 

The  first  winter  plumage,  deep  blackish  brown,  mottled  with  gray- 
ish white,  with  the  uniform  dark  primaries  and  rectrices,  and  with 
the  bill  wholly  dusky,  is  worn  throughout  the  first  year  or  until  the 
first  postnuptial  molt,  when  the  bird  is  about  13  or  14  months  old. 
A  complete  molt  then  occurs,  at  which  time  the  slaty  blue  mantle 
is,  at  least  partially,  acquired,  and  the  bill  becomes  yellow  on  the 
basal  half.  The  new  primaries  are  still  wholly  black  and  the  tail 
wholly  black  or  mottled  witti  white  near  the  base.  The  contour 
feathers  or  head  and  underparts  are  still  mottled  with  dus^,  but 
become  lighter  during  the  year  by  wefar  and  fading.  There  is  much 
brown  still  remaining  in  the  wing-coverts.  During  the  second  ^>ring 
there  is  a  steady  advance  toward  maturi^,  with  greiU;  individual 
variation,  the  molt  beginning  as  early  as  April  in  some  cases.  At 
this  second  postnuptial  molt,  which  is  ocaaplete,  the  wings  of  the 
adult,  wi(^  black  primaries  tipped  with  white,  are  acquired,  but  tinre 
is  sometimes  more  or  less  l»own  in  the  wing  coverts ;  the  tail  bectn&ce 
white  with  a  Bubterminal  black  bar;  the  white  body  phunsge  ap- 
pears, though  it  is  much  clouded  with  dus^  in  the  fall ;  and  the 
bill  still  remains  dark  at  the  tip.  The  fully  adult  plumage  seems 
to  be  acquired  perhaps  a  year  later,  when  the  bird  is  3  years  of  age; 
this,  of  course,  is  characterized  t^  the  pure  white  tail  and  the  yellow 
bilL  Some  birds,  otherwise  adult,  during  the  fourth  winter,  have 
more  or  less  dud^  mottling  in  the  tail,  and  some  lack  the  subspical 
white  spot,  or  have  only  a  small  one,  on  the  out^ir  primary.  As  these 
birds  and  those  with  the  black-banded  tail  and  brown  wing  coverts 
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are  comparatirely  rare,  it  may  be  that  these  are  merely  backward 
or  less  vigorous  birds,  and  that  normally  vigorous  birds  acquire 
their  fully  adult  plumage  when  3  years  old.  I  am  inclined  to  think 
that  this  is  so,  but,  as  I  am  not  sure  of  it,  I  have  given  what  seem 
to  be  the  facts  in  the  case.  The  seasonal  molts  of  the  adult  consist 
of  a  complete  postnuptial  molt  in  the  summer  and  a  partial  molt 
about  the  head  and  neck  in  the  spring.  In  spite  of  statements  in 
some  of  the  books  to  the  contrary,  adults  have  the  heads  streaked 
with  dus^  in  the  fall,  which  markings  disappear  by  wear  or  fading, 
or  perhaps  by  molt,  before  spring. 

Food. — ^Before  the  encroachments  of  civilization  gave  the  western 
gull  an  easy  way  of  earning  its  living  as  a  scavenger,  its  principal 
food  supply  was  gleaned  from  the  sea;  it  followed  the  schools  of 
small  fish  in  Socks,  hovering,  screaming,  and  struggling  for  its  prey 
in  strenuous  competition.  When  its  appetite  was  satisfied  a  game  of 
tag  sometimes  ensued,  such  as  Mr.  J.  H.  Bowles  (1909)  described  as 
follows : 

<hie  catches  a  beriing,  aad  Instesd  of  e&tinc  it  flies  with  the  fish  han^ng 
from  Its  billi  past  three  or  four  commdes.  These  accept  the  challenge  and  rush 
Diadly  after,  while  the  pursued  goes  through  all  sorts  of  eToIntloos  In  seeking 
to  dude  tliem.  If  oTertaken,  the  order  of  chase  Is  reversed,  and  the  game 
Soes  merrily  on  nndl  all  are  dred.  The  fish,  or  tag  trophy,  Is  not  eaten  bnt  Is 
dropped  npon  the  playground  In  a  condition  decidedly  the  worse  for  wear. 

Although  fish  still  form  a  large  part  of  its  food,  especially  about 
its  breeding  grounds,  it  is  primarily  a  scavenger,  like  the  other 
large  gulls,  and  has  learned  to  frequent  harbors  and  populated 
shores,  where  it  can  easily  gorge  itself  on  the  garbage  dumping 
grounds,  pick  up  unsavory  morsels  at  the  outlets  of  sewers,  and  feed 
on  whatever  refuse  it  can  find  scattered  along  the  beaches.  It  also 
follows  vessels  to  pick  up  whatever  scraps  of  food  are  thrown  over- 
board. It  feeds  at  low  tide  on  the  sand  flats,  mud  banks,  river 
Aores,  and  mussel  beds,  where  it  finds  dead  fish,  clams,  seawonns, 
dead  rats,  or  any  kind  of  fresh  animal  food  or  carrion.  It  under- 
stands how  to  break  the  shells  of  a  dam  or  a  sea  urchin  by  flying  up 
into  the  air  with  It  and  dropping  it  on  hard  ground  or  on  a  rock, 
aometimee  making  several  attempts  before  succeeding. 
Mr.  Walter  E.  Bryant  (1888)  says  of  its  feeding  habits: 
The  gulls  are  indlscrlmiuate  feeders;  In  addition  to  their  usual  articles  of 
diet,  they  subsist  largely  upon  eggs  during  the  summer.  They  do  not  eat  the 
eggs  of  their  own  species,  nor  do  they  trouble  the  cormorants  after  the  murres 
have  commettced  laying.  Sea-urchins,  crabs,  young  urarres,  and  rabbits,  and 
Osh  stolen  from  the  cormorants'  nests  are  eaten.  Not  being  quick  enough  to 
swoop  upon  the  mbblts  they  catch  them  by  patient  watching  at  their  burrows, 
and  will  patiently  try  for  15  minutes  to  swallow  a  squealing  young  rabbit,  and 
flnalty  fly  away  with  the  hind  feet  protruding.  The  dead  bodies  of  murres  are 
also  eaten;  they  detach  pieces  of  flesh  by  backing  away  and  dragging  the 
body,  meanwhile  shaklDg  tbelr  beads,  tlU  a  piece  breaks  off. 
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Perhaps  the  most  important  food  supply  of  the  western  gull  on 
its  breeding  grounds  consists  of  the  eggs  of  other  birds,  near  which 
it  almost  always  nests.  The  sagacity  displayed  by  the  gulls  ia 
taking  advantage  of  the  human  6gg  hunters  is  well  described  br 
Dr.  A,  L.  Heermann  (1859)  as  follows: 

At  1  o'clock  every  day,  during  tbe  egg  season,  Sundays  and  Thursdays  ex- 
cepted (thts  Is  to  give  tbe  birds  some  little  respite),  the  egg  bunters  meet  on 
Uie  Bontb  Bld«  of  tbe  Island.  The  reU  Is  called  to  see  t&Ht  aU  are  present, 
tbet  each  one  may  have  an  equal  chance  In  gatfeertng  the  spolL  rOte  slgnsl 
Is  given,  every  man  starting  off  at  a  Ml  mn  for  the  moat  productive  eggluc 
grounds.  Tbe  galls  nnderstandlng,  apparently,  what  Is  about  to  occur,  are  on 
the  alert,  hovering  overhead  and  awaiting  only  the  advance  of  the  party. 
Tbe  men  rush  eagerly  Into  the  rookeries ;  the  afMghted  mnrres  have  scarcely 
risen  from  their  neata  before  the  gnlt,  with  remarkable  Instinct,  not  to  say 
almost  reason,  flying  but  a  tew  paces  ahead  ot  tbe  luiittn',<  allgtta  on  tbe 
ground,  tapidng  such  eggs  as  tlie  short  time  will  allow  before  tlte  ewer  ctHnas 
up  with  him.  The  broken  et^s  are  passed  by  the  men,  who  remove  only 
those  which  are  sound.  The  gull  then  returning  to  tbe  field  of  Its  exploits, 
procures  a  plentiful  supply  of  Its  favorite  food. 

I  have  repeatedly  seen  this  gull  drink  salt  water,  and  I  believe 
that  all  ocean  gulls  do  so,  though  I  have  heard  it  stated  that  they 
prefer  fresh  water.  They  do  not,  however,  like  their  food  too  salt, 
as  the  following  instance,  related  by  Mr.  A.  W.  Antltony  (1906) 
wiU  illustrate: 

I  was  one  day  watching  some  western  gulls,  a  few  yards  from  me  on  a  wbarf, 
when  a  large  piece  of  salted  fleb  was  thrown  oat  from  an  ^Jacent  boathoun; 
It  fairly  gllstmed  with  a  thick  Incrustatton  of  salt,  and  I  was  somewhat 
curious  to  see  If  the  gulls  would  eat  food  so  highly  seasoned.  No  sooner  bad 
It  fallen  than  It  was  seized  upon  by  a  gull  and  as  quickly  swallowed;  but  trtm 
the  surprised  actions  of  tbe  bird  It  was  evidently  not  to  his  liking;  no  sooner 
had  It  reached  tbe  stomach  than  It  was  ordered  out  again.  Dropping  the  flrti 
on  tbe  wharf  the  bird  eyed  It  for  a  momeDt,  tnmtog  Its  bead  from  side  to  aide, 
and,  to  judge  frtun  Its  soUloqay,  made  a  nunber  of  nnoompUmeDtary  remarks 
on  tbe  depraved  tastes  of  mankind  that  would  spoil  good  flab  la  that  mamuc. 
Then  picking  up  the  flsb  it  flew  down  to  tbe  water,  and  holding  It  under  the 
surface  shook  Its  head  from  side  to  side  violently  "  eoizeling  "  the  meat  about 
for  several  seconds.  It  was  then  taken  back  to  the  wharf,  laid  down  and  in- 
q)ected,  and  carefully  sampled;  this  time,  bowever,  It  was  not  bolted  a>  at 
first,  but  held  for  a  moment  In  tbe  montti  and  again  rejected,  and  carried  badi 
to  tbe  water,  wbere  it  was  even  more  roughly  ianndered.  This  operation  was 
repeated  several  times;  and  tbe  piece  of  flsb,  which  must  have  weighted  4 
ounces  at  the  outset,  was  reduced  to  halt  tbat  sl:se  before  It  reached  a  state  of 
freshness  that  suited  tbe  palate  of  the  golL 

Behavior. — The  flight  of  the  western  gull  ia  not  unlike  that  of 
other  closely  related  species;  it  has  tbe  same  power  of  sailing  directly 
into  the  wind,  or  witiiin  a  few  points  of  it,  on  motionless  wings.  I 
have  seen  it  travel  for  long  distances  in  this  manner  without  any 
apparent  effort  It  also  has  the  same  soaring  habits  aa  other  lai^ 
gulls,  rising  to  great  heights  and  circling  about  on  outstretched 
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pinions,  as  if  enjoying  the  exercise.  While  aoaring  it  occasionatly 
preens  the  feathers  of  its  breast  with  its  bill  or  raises  one  foot  to 
scratch  its  head,  without  losing  its  poise.  Once,  while  sailing  before 
a  strong  wind,  almost  a  gale,  a  lot  of  these  gulls  were  loUowing  us 
to  pick  scraps  of  food  which  we  were  throwing  overboard;  it  was 
necessarj  for  them  to  face  the  wind  and  drift  along  tail  foremost,  so 
as  to  keep  pace  with  our  boat;  they  were  not  sailing  or  drifting,  but 
were  maintaining  their  positions  by  constant  flapping  and  were  ap- 
parently flying  backwards.  While  flying  the  feet  are  extended  back- 
wards and  buried  in  tiie  plumage,  but  when  about  to  ali^t  they  are 
dropped  and  spread.  A  sudden  descent  from  a  considerable  height 
ia  quickly  accomplished  by  a  spiral  or  a  zigzag  glide,  on  half  ex- 
tuided  wings,  with  frequent  quick  tipping  from  side  to  side. 

The  cries  and  call  notes  of  this  gall  are  much  like  those  of  other 
species.  Mr.  Charles  A.  Keeler  (1892)  has  given  a  good  descrip- 
tion of  tiiem,  as  follows : 

Tlielr  most  conunon  note  may  be  eipresBed  bj  tiie  syllables  Quoofc  fcucfe  leuok 
feMcfe,  uttered  very  rapidly  In  a  low,  fottnral  tone.  Sometimes  It  was  varied 
tbna  kuok  kvok  kuck  ha,  tbe  quality  of  tone  b^oK  the  same  as  la  the  flrat 
Inatance.  Freqneotly  a  hlf^ier  cry  would  be  beard,  wblcb  may  be  Indicated  by 
tiie  lettera  U  am,  with  a  strons  aeceot  on  the  flrat  syllable.  Agatn,  one  would 
Dtter  a  rattling,  gnttunil  cry,  wUcb  sounded  like  a  man  being  tbrottled. 

The  behavior  of  weet»n  gulls  toward  their  neighbors  is  truly 
scandalous.  Hiey  must  be  cordially  hated  and  seoriously  dreaded  by 
the  various  species  among  which  they  nest,  for  they  are  arrant 
thieves,  ever  on  the  alert  to  improve  every  opportunity  to  steal  and 
devour  any  unprotected  eggs  or  young  which  they  can  find.  They 
usually  select  a  breeding  place  among  nesting  colonies  of  cormorants, 
murres,  or  pelicans,  chiefly  because  they  can  there  find  an  abundant 
food  supply  in  the  nests  of  their  peaceful  neighbors.  Cormorants, 
being  rather  shy,  are  easily  driven  from  their  nests  by  human  in- 
truders and  do  not  readily  return,  so  that  the  gulla  often  succeed  in 
cleaning  out  a  whole  colony.  Eternal  vigilance  is  the  price  of  suc- 
cess in  rearing  a  brood  with  such  rogues  roaming  about  and  looking 
for  the  slightest  chance.  The  cormorants  and  pelicans  have  to  sit 
on  their  eggs  constantly  from  the  day  they  are  laid,  or  the  gulls  will 
get  them.  This  will  account  for  the  fact  that  the  young  in  the  nests 
of  these  species  are  often  of  widely  differently  ages.  Even  the  young 
have  to  be  constantly  brooded,  for  the  gulls  will  swallow  the  smallest 
young  whole  and  mutUate  or  beat  to  death  the  larger  ones.  Mr. 
A.  W.  Anthony  (1906)  has  graphically  described  this  perforance  as 
follows: 

Tbe  adrent  of  man  tn  the  region  of  a  cormorant  rookery  is  balled  wltb  de- 
light by  every  goll  on  the  Island,  hot  to  the  poor  cormorant  It  la  a  calamity  of 
the  darkest  fane.  As  the  frightened  birds  leave  the  nests,  which  have  so  far 
oner  been  for  a  moment  left  without  the  protection  of  at  least  one  of  the 
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parents,  the  Bcreamlng  gulls  descend  in  swamiB  to  break  eod  eat  the  ^gs  or 
kill  the  jonng,  as  the  case  ma;  be.  Small  cormorants  are  bolted  entire,  desi^tft 
their  somewhat  half-hearted  protest ;  larger  birds  are  dismembered  by  tvo  gnlla 
assisting  In  the  operation,  after  the  well-known  manner  of  barnyard  Chldtt 
with  a  worm ;  and  before  the  adnlt  cormorants  hare  recovered  from  their  trl^ 
and  returned  to  protect  their  homes  a  colony  of  several  hundred  nests  wlU  be 
almost  destroyed.  I  have  found  young  western  gulls  feasting  on  cormorant 
squabs  haU  a  mile  or  more  from  the  nests  from  which  they  bad  been  abducted. 
Mr.  A.  B.  Howell  writes : 

These  robbers  ere  snrely  the  pest  of  their  range  during  the  sptlns  monthB. 
When  the  pelicans  and  cormorante  are  flushed  from  their  nests,  down  comes  s 
devastating  army  of  the  marauders,  spearing  the  eggs  with  their  bills  and 
neatly  devouring  them  od  the  wing,  pecking  holes  In  the  skulls  of  the  yonns 
pelicans  for  the  fun  of  It,  and  bolting  the  shiny  cormorant  chicks  with  a  great 
gulping  and  show  Of  satisfaction.  A.  faroiite  pastime  of  theirs  fs  to  pester  • 
half  grown  pelican  until  the  latter  relinquishes  tats  last  meal  as  a  peace  offering, 
and  this  the  gnlls  greedily  flght  over.  The  rails  themselves  have  few  enemies, 
except  man,  and  now  that  egging  has  been  practically  stopped  they  are  free  to 
increase  and  flourish. 

Winter. — ^After  the  breeding  season  is  over  and  the  young  guUa 
have  become  strong  on  the  wing,  they  begin  to  scatter  and  spread 
out  all  along  the  coast,  eztendii^  the  winter  range  of  the  species 
northward  to  Puget  Sound,  where  it  is  one  of  the  common  winter 
gulls.  They  are  given  to  wandering  at  this  season,  following  the  ves- 
sels up  and  down  the  coast,  chasing  schools  of  fi^,  feasting  on  the 
garbage  dumps,  roosting  on  the  islands  at  ni^t,  and  associating 
freely  with  other  species  of  galls,  cormorants,  pelicans,  and  other  sea 
birds. 

DISTSmUTION. 

Breeding  range. — Pacific  coast  of  North  America,  from  British 
Columbia  and  Washington  (various  islands  off  the  coajst)  southward 
along  the  coasts  of  Oregon,  California,  and  Lower  California,  on 
nearly  all  suitable  islands,  at  least  as  far  as  Cerros  and  Guadalupe 
Islands ;  also  in  the  Gulf  of  California  (San  Pedro  Martir,  Udefonso, 
and  Carmen  Islands). 

Breeding  grounds  protected  in  the  following  national  reservations : 
In  California,  Farallon  Islands;  in  Oregon,  Three  Arch  Rocks; 
in  Washington,  Copalis  Rock  and  Quillayute  Keedles,  as  Carroll 
Islet 

Winter  range. — Practically  resident  throughout  its  breeding  range. 
North  in  winter  to  British  Columbia  and  south  to  southwestern 
Mexico  (Isabella  and  Tres  Marias  Islands,  Tepic). 

Egg  dates. — Farallon  Islands :  Fifty-five  records,  May  12  to  July 
10 ;  twenty-eight  records,  June  3  to  24.  Coronados  Islands :  Ten  rec- 
ords,  May  6  to  June  30 ;  five  records,  May  11  to  June  4.  Washington : 
Seven  records,  June  3  to  July  12 ;  four  records,  June  3  to  14.  Gulf  of 
California:  Three  records,  April  5,  6,  and  7. 
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The  Siberian  gull  is  no  longer  entitled  to  a  place  on  our  list,  which 
it  has  held  ever  since  the  type  specimen  of  Larus  affmia  was  taken 
in  Oreenland  and  described  by  Beinhardt.  The  lesser  bla^k-backed 
gall  of  Enrope  and  Asia  has  been  subdivided  into  three  subspecies — 
Larus  fuscug  fuscua  Linnaeus  of  northern  Europe,  Bcandinavia, 
etc.;  torus  fuscus  a^nis  Beinhardt  of  the  British  Isles,  Faroes, 
and  Greenland;  and  Larus  fusous  antelius  Iredale  of  Siberia.  Bein- 
hardt's  bird,  the  type  of  Larus  af^mis  and  the  bird  which  occurs  as 
a  straggler  in  Greenland  was,  until  recently,  supposed  to  be  of  the 
Siberian  form.  But  Iredale  has  recently  examined  Beinhardt's  type 
specimen  and  found  it  to  be  referable  to  the  British  form,  the  well- 
known  lesser  black-backed  guU.  He  therefore  gave  a  new  name 
to  the  Siberian  form,  which  necessitated  the  above  rearrangement 
of  the  group,  and  makes  it  necessary  for  us  to  eliminate  the  Siberian 
gull  from  our  list  and  enter  in  place  of  it  the  British  lesser  black- 
backed  gull  {Larus  fuscus  c^/nis  Beinhardt). 

Nesting. — This  well-known  guU  occurs  in  Great  Britain,  both  as 
migrant  and  as  a  resident,  throughout  the  year.  Much  has  been 
written  about  its  habits.  Dr.  Henry  O.  Forbes  (1898)  writes  of  its 
breeding  habits: 

Id  Uar  the  leaser  black-backed  gulla  select  their  oeBtlnK  place,  betaking  them- 
Mlres,  as  MacgUltvray  states,  "  to  anfrequeDted  Islands,  headlands,  and  some-  - 
ttmei  Inland  lakes  (and  mosses),  often  in  considerable  numbers,  and  there 
remain  until  their  young  are  able  to  fly,  although  they  make  extensive  ex- 
niralons  around  In  search  of  food."  On  tbe  Telfi  Bog,  In  mld-Wales,  about 
12  mtlee  from  the  sea,  the  nests  are  placed  "  on  slight  hillocks,  generally  In 
deep  heather,  the  vldnltj,  with  trampled  grass  and  scattered  feathers,  being 
suggestive  of  a  goose  green"  (Salter).  "In  Hoy  (In  the  Orkneys)  anyone," 
writes  Mr.  Moodle-Heddle  to  Harvle-Brown,  "  can  create  a  breeding  place  of 
the  lesser  black-badted  gull  by  bumlDg  a  large  tract  late  In  tbe  season ;  the 
gulls  thai  come  on  the  bare  ground  (through  the  following  summer  and 
aettunn)  to  catch  moths  and  winged  insects,  which  have  no  heather  left  to  go 
down  into.  They  then  usually  begin  to  breed  on  the  tufts  of  white  moss  left 
QDbumt  tbe  fc^lowlng  season.  The  breeding  places  by  the  water  of  Hoy  and 
down  to  Pegal  Bum  were  thus  formed  by  accidental  Ores.  No  gulls  bred 
tbere  for  many  years  before,  and  we  could  kill  60  to  70  brace  more  grouse. 

Id  Itma,  Hr,  Graham  sotes  that  this  gull  made  Its  uest  on  the  flat,  marshy 
Ruondts  of  aU  ttie  lesser  islands.  The  nest  is  sometimes  on  the  bare  rock,  but 
more  often  on  a  grassy  slope.  If  such  exist  near.  The  most  remarkable  situa- 
tion for  a  nest,  perhaps,  ts  that  cited  by  Doctor  Sbarpe,  which  was  placed  In 
the  middle  of  a  sbeqi  track,  and  the  sheep,  Id  passing  to  and  fro,  had  to  Jump 
over  the  beck  of  tbe  sitting  bird.  This  nest  (with  its  tour  eggs)  Is  now  In  the 
BrlttAk 
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This  species  breeds  In  colonlea,  wbtch  In  some  pl«cee  are  ver;  Urge,  wben 
tb^t  neste  are  placed  so  close  to  each  other,  that  It  Is  b;  no  means  eaa;  to 
traverse  their  nnrsery  wltfaont  blading  upon  eltfacr  the  «gES  or  young.  The 
nest,  U  on  the  ground,  la  little  more  than  a  scraped  out  hollow  in  the  gronnd, 
lined  with  gross,  seaweed,  or  herbage  of  any  kind  within  reach ;  If  on  a  rock, 
a  larger  pile  of  the  same  sobstanree  Is  ballt  up  In  the  selected  nicbe  or  ledge. 
It  Is  not  at  all  uncommon  to  fln<]  the  herring  gull  nesting  In  close  prorimlty  to 
It,  only,  however.  In  the  more  loaccesslble  ledges  or  snmmlta  Three  eggs  are 
laid  as  a  rule — four  occasionally,  sometimes  only  two — wbl^  vary  very  greatlj 
In  Blze,  shape,  and  color.  Many  of  tbeni  are  bardly.  If  ever  oertalnly,  to  ba 
diaUngulshed  from  those  of  the  herring  gnIL  They  vary  In  sise  from  2% 
to  8  Inches  In  length,  by  1|  to  2  In  diameter.  Ground  color,  from  very  pale  gray, 
through  oltve-brown  to  greenlsb-blue  or  chocolate-brown,  spotted  and  blotched, 
often  more  abundantly  at  the  greater  end,  with  black  or  dark  brown.  From 
the  end  of  May,  through  June  and  Into  July,  es^  and  dilcks  of  all  stages  and 
ages  may  be  found. 

EffffB. — Bev.  F.  C.  R,  Jourdain  has  sent  me  the  following  measore- 
ments  of  eggs  of  this  gull  from  the  British  Isles :  Eight;  eggs  aver- 
age 68.04  by  47.39  millimeters ;  the  ^gs  showing  the  four  extremee 
measure  77.1  by  49,  72.5  by  52.1,  58.6  by  45  and  61.8  by  43  milli- 
meters. 

Young. — Doctor  Forbes  (1898)  says  of  the  young: 

After  about  three  weeks'  incubation  the  chicks  break  through  their  prison,  as 
lively  aod  nimble  balls  oF  down,  greyish-bulT  above,  with  the  bead,  neck,  and 
back  spotted  with  brown;  the  under  side  paler  and  unspotted.  On  the  least 
Intrusion  on  their  cubicle  they  are  ready  to  be  ofC — mnnlng,  as  Ur.  Battle 
remarks,  bead  down  and  shoulders  up  like  a  falcon — to  the  nearest  herbage  or 
water  for  security;  but  If  left  undisturbed  they  may  be  fonnd  for  a  fortnight 
or  more  fn  the  nest,  most  assiduously  tended  by  the  parents.  The  approach  of 
any  Intruder  when  the  helpless  young  are  In  the  nests  Is  Uie  signal  to  set  tbe 
whole  of  the  colony  on  wing,  wheeling  round  bis  bead,  swooping  down  upon 
and  screaming  at  bim. 

Plumaget. — When  fledged,  the  bill,  legs,  and  feet  are  livid  corneous.  The 
featbers,  whlcb  are  white  In  the  adult,  have  a  center  streak,  or  a  bar  of  ashy- 
brown,  and  pale  edges;  and  where  black  they  are  reddlsb-brown,  with  yellowldi- 
wblte  edges.  The  wing  feathers  are  sooty  or  black,  and  the  tall  IB  mottled  with 
brown,  which,  near  the  end,  becomes  almost  a  contlooons  l>ar,  the  tips  of  the 
feathers  being  graylsh-whlte ;  tbe  bill  Is  horn  color,  and  the  legs  and  feet 
brotnilsb-white. 

During  Its  first  autumn  the  bird  undergoes  no  true  molt,  but  the  brown 
becomes  less  marked  in  some  parts  by  loss  of  pigment,  and  more  uniform 
through  the  wearing  off  of  the  pale  tips.  In  the  ne<t  spring  ttiere  Is  a  naore 
general  but  slow  molt.  In  which  tbe  brown  comes  in  of  a  less  deep  shade,  and 
during  the  second  autumn  its  color  becomes  a  little  paler  stni.  During  the  next 
year,  in  spring  and  autumn  by  feather-changes,  and  loss  of  pigment  In  them, 
the  brown  is  still  further  lost;  bill  yellow  at  Its  base,  but  without  the  ted  qpot 
on  the  angle  of  the  mandtble. 

In  tlie  fourth  autumn  this  gull  has  assumed  almost  the  complete  winter  drea 
of  tiie  adult — the  white  spot  near  the  end  of  the  primaries  pertiaps  alone  not 
being  well  marked.    The  following  spring,  when  the  bird  Is  In  its  flfOi  yaar. 
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sets  It  Id  its  first  nuptial  plumage.  Ab  toon  at  that  IntereetInK  period  Ib  over 
the  gull  beglna  to  easume  Ita  first  mature  winter  garb,  which  dtfTers  only  from 
Out  of  the  anmmer  In  showing  brown  atreake  on  the  head  and  neck. 

Behavior. — ^MacgilUvray  (1852)  writes: 

The  flight  of  this  bird  Is  peculiarly  elegant,  reeembting,  however,  that  of  the 
plater  black-backed  gull,  but  more  easy  and  buoyant,  with  the  wings  conalder- 
■bly  ciured.  Ita  ordinary  cry  la  loud,  mellow,  and  aomewliat  plaintive,  and  when 
■  nnoiher  Join  la  quitting  it,  which  they  sometlniea  do,  when  aasembled  (of 
reiKMe  on  an  onfrequented  beach  or  lalaod,  may  be  bean}  at  a  great  distance  and 
Is  then  far  from  being  unpleasant.  It  alao  emits  occaalonally  a  cackling  or 
lauding  cry,  more  mellow  than  that  of  the  spectea  above  named.  It  eearchea 
for  food  on  the  open  sea,  in  estuaries,  on  the  beaches,  and  frequently  on  the 
liDd,  sometimes  flying  to  a  great  distance  from  the  coast  Small  fishes,  crus- 
tacaa,  echlDl,  sheliftah,  land  moUi^ca,  «iid  earthworms  are  its  baMtuaL  food,  bat 
It  also  eats  of  stranded  fishes  and  devours  young  birds.  When  shoals  of  yoting 
herrlDgs  are  In  the  bays,  creeks,  or  estuaries  It  may  often  be  seen  in  great  num- 
bers. Intermingled  with  other  gulls ;  but  when  reposiag,  whether  on  the  sea  or 
DO  land,  it  generally  keeps  separate  in  small  flocks. 

Doctor  Forbes  (1898)  adds  the  followiog: 

Mr.  TlLompson  notes  that  this  gull  Is  very  fond  of  ascendlDg  tivers,  as  well 
OS  visiting  Inland  lakes.  Several  of  these  birds  may  be  seen.  In  winter  and 
i^riDg,  In  the  river  Lagan  as  far  as  the  first  tall  above  the  sea,  where  the  canal 
commences,  the  snowy  whiteness  and  pure  black  of  their  plumage  contrasting 
Snely  with  the  background  of  dark  foliage  of  the  river  banks.  On  one  occa- 
sion [continues  the  same  natnrallst]  I  observed  an  adult  bird  Ashing  «  •  • 
high  up  the  I^gan,  •  •  ■  while  soon  afterwards  two  Immature  birds  fiew 
ap  the  course  of  the  river  nntil  they  Joined  him.  They  were  no  doubt  the 
bearers  of  some  particular  iDtelllgence,  as  Immediately  on  their  reaching  the 
old  bird  he  wheeled  about  and  the  three  proceeded  with  their  utmost  speed 
down  the  river.  In  like  manner  I  once  observed  several  of  Uie  black-headed 
gulls  feeding  is  a  ploagbed  field,  ball  a  mile  from  the  shore  of  the  bay,  whence 
a  edfigle  bird  flew  direct  to  th^m:  the  moment  it  arrived  they  all  wheetod 
BboQt,  and,  vrith  their  best  speed,  made  for  the  bay,  where  It  was  low  water 
■t  the  time.  They  were  not  In  any  way  alarmed  in  the  fi^d ;  the  courier 
seamed  to  convey  som^  special  news. 


Breeding  range.— Tha  British  Islee  from  the  Faroes  to  the  Chan- 
nel IsUnds,  on  the  coasts  of  France  and  probably  Spain;  south  to 
Alboran  Idiand  off  Morocco.  Frofn  the  Scandinavian  Peninsula 
eastward  it  is  represented  by  another  subspecies. 

Winter  range. — ^From  the  British  Isles  south  totho  western  Medi- 
terranean, the  Canary  and  Madeira  Islands,  and  the  west  coast  of 
Africa. 

OanuH  records. — The  type  specimen  was  taken  in  Greenland,  which 
is  the  only  North  American  record. 
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Contributed  by  Charlea  Wettdett  Tovmsend. 

The  most  widely  distributed  sea  gull  of  the  Northern  I^nisphere 
and  the  one  that  is  best  known  because  it  frequents  the  haunts  of 
man,  visiting  his  most  populous  harbors,,  is  the  herring  gull.  Bat 
slightly  inferior  in  size  to  the  great  black-backed  and  burgomaster 
gulls,  it  is  distinguished  from  the  former  by  its  pearly  gray  back 
and  from  the  latter  by  the  black  tips  to  its  wings.  Not  only  is  it  a 
bird  familiar  to  those  dwelling  along  tiie  seacoast  and  to  the  voyagars 
on  the  ocean,  but  it  is  found  about  lakes  and  rivers.  Owing  to  better 
protection  given  to  breeding  colonies,  which  were  formerly  systemati- 
cally robbed  of  their  eggs,  and  to  the  fact  that  the  birds  are  not 
molested  in  the  neighborhood  of  large  cities,  the  herring  gull  has  not 
only  held  its  own,  but  is  undoubtedly  on  the  increase. 

Circumpolar  in  distribution  the  herring  gull  breeds  from  Elles- 
mere  Land  to  Manitoba  and  Maine,  and  in  Europe  to  northern 
France  and  the  White  Sea.  It  winters  wherever  there  is  open  water 
throughout  its  range,  and  as  far  south  as  Cuba  and  the  Mediter- 
ranean Sea.  In  nortliem  regiws  the  return  of  open  water  in  the 
spring  often  determines  the  arririi^of  these  gulls  as  well  as  of  other 
water  birds.  An  interesting  exanfpl6  of  this  is  shown  in  the  case  of 
Cobalt  Lake,  Ontario,  where  a  constant  stream  of  hot  water  flows 
into  the  lake  from  the  silver  mines.  As  a  consequence  the  ice  leaves 
sometimes  as  much  as  two  weeks  earlier  than  it  does  in  any  of  the 
surrounding  lakes.  Arthur  A.  Cole  (1910)  reports  that  in  1910  '^the 
lake  opened  on  March  31,  and  within  24  hoars  two  herring  gulls  were 
seen  floating  in  the  lake." 

On  the  eastern  coast  of  the  United  States  the  herring  gull  spends 
not  only  the  winter  but  also  the  sunuuer  to  a  considerable  distance 
to  the  south  of  its  breeding  range,  the  most  southern  point  of  which 
is  No-Man's-Land  in  Penobscot  Bay,  Maine.^  In  southern  Maine 
and  on  the  New  Hampshire  and  Massachusetts  coaste  it  is  difficult  to 
state  the  dates  of  migration,  for  the  birds  is  always  to  be  found  there. 

Courtship. — In  the  spring  one  may  often  see  on  a  sand  bar  some  of 
the  herring  gulls  walking  proudly  about  raising  and  lowering  their 
heads  and  emitting  from  time  to  time  loud  sonorous  notes,  a  bu^e 
call  which  I  believe  to  be  their  love  song,  while  others  stand  quietly 
by.  As  this  song  is  given  the  head,  with  wide-open  bill,  is  raised 
until  it  points  vertically  upwards  and  then  lowered  to  the  horizontal 

'  A  tew  herrlDK  fH'  btT*  rectntlj  bred  near  Uarthaa  Vlncjart. 
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position.  As  the  sex  can  not  be  distinguished  one  may  onl;  guess 
that  it  is  the  males  that  are  thus  parading  themselves.  At  this  time 
of  year,  more  than  at  other  times,  they  are  frequently  to  be  seen  chas- 
ing  each  other  in  the  air,  and  that  too  without  the  object  of  stealing 
coveted  food  morsels.  Mr.  Kalph  Hoffman  reports  seeing  a  pair  of 
these  birds  bowing  to  each  other  at  Ipswich  beach  just  prior  to  the 
act  of  mating.  On  the  ground  they  sometimes  seize  each  other  by  the 
bills  and  strike  with  the  wings  and  feet.  H.  L,  Ward  (1906)  de- 
scribes on  action  on  the  part  of  the  gulls  which  suggested  to  him  the 
dance  of  the  albatross  at  Laysan.   He  says : 

Two  adults  may  be  BtandlDg  near  togetber,  when  one  will  Btop,  hold  Its  neck 
neaiiy  horizontal.  Its  bill  pointed  down,  wave  its  head  In  and  out  from  Its 
body,  and  sUgbtly  np  and  down,  in  a  rapid.  Jerky  way,  reminding  one  somewhat 
of  the  motions  of  a  duck  feeding  In  shallow  water,  at  the  same  time  emittlns 
fl  pecnllar  chickenlike  chatter.  Tbe  other  one  Immediately  joins  In,  apparently 
directing  its  attention  to  the  same  place  in  tbe  ground,  and  the  performance 
Is  kept  up  for  a  minute  or  two,  when  tbe  blrda  straighten  up,  perhaps  to 
repeat  tbe  operation  two  or  three  times  with  short  In  terml  salons. 

Nesting. — The  herring  gull  breeds  in  small  or  large  colonies,  but 
always  in  the  neighboriiood  of  some  body  of  water — a  river,  lake,  or 
the  sea.  Single  nests  are  rare,  and  usually  point  to  the  breaking 
up  and  scattering  of  a  colony,  for  the  herring  guU  is  a  very  social 
creature  and  prefers  to  nest,  feed,  rest,  and  sleep  in  companies. 
Mr,  Brewster  in  1881  found  many  of  the  herring  gulls  on  the  south- 
em  coast  of  lAbrador  nesting  in  widely  scattered  regions,  and  says 
(1883)  "the  policy  of  scattering  over  wide  areas,  however,  probably 
preserves  the  majority  of  nests  from  discovery." 

At  the  Duck  Islands  off  the  coast  of  Maine  is  a  large  breeding 
colony  which  has  been  protected  for  some  years.  Previously  the 
colony  was  despoiled  of  eggs  every  year  by  fishermen,  and  many 
of  the  birds  had  acquired  the  habit  of  nesting  in  trees,  where  they 
were  less  likely  to  be  robbed.  Herring  gulls  have  resorted  to  trees 
as  nesting  sites  when  disturbed  by  man  in  places  other  than  these 
Duck  Islands.  Audubon  (1640)  in  1833  found  the  gulls  nesting  in 
fir  trees  on  Grand  Manan  Island.  He  was  informed  that  the  habit 
had  been  acquired  within  the  recollection  of  those  living  there,  and 
that  previously  they  had  nested  on  the  ground.  Dr.  Henry  Bryant 
visited  the  same  locality  in  1856  and  found  that  fewer  were  building 
in  trees  than  in  Audubon's  time — a  fact  he  attributes  to  greater 
freedom  from  persecution.  Barrows  (1912)  says  that  he  has  never 
known  herring  gulls  to  nest  in  trees  in  the  Great  Lakes  region, 
When  I  visited  the  Duck  Island  in  1904  the  birds  under  protection 
had  returned  with  few  exceptions  to  the  normal  habit  of  nesting  on 
the  ground. 
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Maj.  G.  Kalph  Mayer,  United  States  Army,  contributes  the  fol- 
lowing description  of  the  nesting  colony  at  Great  Duck  Island, 
Maine,  which  he  Tisited  on  Jtine  20, 1913 : 

Great  Dock  Island  Is  about  2  miles  Iocs  and  from  three-fourths  to  1  mile 
wide  at  Its  greatest  width.  The  giills'  nesting  ground  extends  clear  across  tlie 
Island  In  the  open  rockj  ground  and  evea  back  Into  the  edge  of  the  woods 
among  the  second  or  third  growth.  Ihe  neats  are  placed  almost  anywhere, 
thou^  Hsnally  against  a  tree  trunk  or  stump.  Some  are  placed  among  the 
rocks  along  the  shore.  There  are  three  nesting  trees  on  the  Island.  The 
greater  part  of  the  nesting  ground  has  a  peculiar  soil  of  rotten  vegetable 
matter  and  Is  thickly  scattered  over  with  dead  trees,  standing  and  talkn. 
There  are  probably  4,000  pairs  of  birds  nesting  on  Great  Duck.  Little  Dock 
Island,  which  Is  about  1  mile  north  of  Great  Duck,  U  the  home  of  abont  0.000 
pairs  of  the  birds. 

The  nests,  as  a  general  rule,  are  very  rough  looking  structures,  though  there 
are  some  exceptions.  The  shape  and  else  varies  considerably  with  the  locatlML 
The  materials  used  were  varied.  In  one  part  of  the  Island  where  chickweed 
was  plentiful  this  was  used  to  the  ezdusloD  of  all  other  materials  excepting  a 
few  sticks  for  the  bsse  of  the  neat.  Oa  the  higher  ground  the  predominating 
materials  were  chips  and  pieces  of  the  dead  and  rotten  trees  In  the  vicinity. 
Some  nests  were  Ihied  with  grasses  or  feathers;  others  had  no  linliv  irtiat- 
ever,  but  were  more  like  mere  beds  of  clilps  and  decayed  vegetable  matter.  In 
the  walla  of  one  nest  I  found  a  bristle  brush  of  the  kind  used  In  washing 
bottles.  The  tree  nests  were  composed  of  branches  and  were  lined  with  grasses. 
Several  nests  found  in  the  woods  on  Little  Duck  were  composed  of  sticks  and 
were  lined  with  mosses,  principally  Dtnea  binoivHma,  which  was  very  plentiful 
In  the  vicinity.  These  were  the  best  constructed  nests  I  found.  In  all  cases 
they  were  larger  than  those  in  the  open.  Mr.  Gray,  the  bead  light  keeper,  told 
me  that  this  was  the  first  year  he  had  seen  them  nesting  In  the  heavy  timber. 

The  birds  are  quite  bold  in  the  defense  of  their  breediog  grounds.  I  have 
r^teatedly  seen  them  drive  sheep  and  lambs  from  the  vicinity  of  the  neat,  and 
only  once  did  I  see  the  ehcep  otTer  any  resistance  whatever,  and  in  that  case 
She  very  quickly  decided  that  it  was  better  to  leave  the  vicinity.  On  two 
occasions  I  was  charged  by  the  birds.  They  did  not  toudi  me,  but  would  swoop 
down  straight  at  me  until  from  16  to  2G  feet  from  me  and  directly  overhead, 
when  they  would  go  up  almost  vertically  and  cirollng  back,  repeat  the  per- 
formance. When  passing  overhead  they  would  utter  their  piercing  "  kee-ew.*' 
It  was  really  exciting  at  times  to  see  the  bird  beading  directly  at  me  and 
coming  so  fast.  Mr.  Gray  told  me  that  they  made  little  attempt,  however,  to 
defend  their  nests  against  the  crows,  and  that  In  some  years  a  great  deal  ol 
damage  was  done  In  thia  way.  I  watched  the  birds  for  some  time  from  a  tent. 
My  notes  show  that  stx  minutes  after  I  entered  the  tent  the  birds  had  quieted 
down.  I  noticed  one  bird  plcUog  up  nesting  material  several  times,  but  it 
appeared  to  be  a  nervous  action  ratlier  than  a  desire  to  collect  nest  material. 
Several  times  the  birds  had  fights.  In  which  each  got  hold  of  the  other's  bill 
and  pulled. 

The  following,  taken  from  my  notebook,  was  wrltt^i  about  5  p.  m.  on  a 
clear,  bright  day : 

This  is  one  of  the  most  wonderful  sights  I  have  ever  witnessed.  The  air 
Is  literally  full  of  gulla  In  sight  there  must  be  at  least  4,000  gulls  and  all 
■creaming.    It  is  a  weird  sound.    The  air  la  so  full  of  them  that  It  looks  like 
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a  mowBtorm.  They  are  percbed  on  tbe  trees  and  standing  on  tlie  ground, 
wliera  thej  resemble  nothing  so  mncb  as  a  national  cemetery  with  its  thou- 
BaBds  of  white  stones.  When  I  flrst  arrived  at  Great  Dnck  the  birds  did  not 
appear  to  mind  my  walking  aronnd  among  the  ne«ts  so  much  as  they  did  later 
on.  Wben  I  entered  the  nesting  gronnd  the  birds  wltbln  60  to  100  feet  of  me 
wonld  rise  and  fly  aronnd,  calling.  Later  on  dnrlng  my  stay  the  birds  within 
20O  to  2S0  feet  would  rise.  This  may  have  been  due  to  the  fact  that  young 
were  batdilng  ont  every  day. 

On  the  groiind  the  neets  are  placed  in  hollowe  or  in  plain  sight  on 
sand  or  grarel  or  rocks,  or  in  grassy  fields.  Sometimee  they  are 
placed  ai,  the  foot  of  Btnmps  or  cloee  to  an  overhanging  rock  or  pile 
ot  driftwood ;  sometimes  on  the  ground  in  thick  spruce  woods.  They 
also  nest  on  ledges  on  tiie  face  of  cliffs,  as  at  the  Gaspe  Feninimla. 
A.  H.  Jordan  (1S88)  foimd  a  few  nests  on  an  isluid  in  Ijake  Cham- 
plain,  where  the  birds  were  much  persecuted,  "  quite  well  concealed 
in  the  edge  of  tiie  woods  under  low-hanging  trees."  An  unusual 
nesting  site  of  the  herring  gull  is  mentioned  by  F.  S.Daggett  (1890), 
who  found  on  Isle  Boyi^  in  Lake  Superior  four  neets  of  this  bird 
built  on  the  ice  accumulated  on  ttie  rocks  by  the  dashing  of  the  waves 
in  winter.  A  few  warm  days  had  already  bo  melted  the  ice  that 
the  neeta  with  their  contents  were  in  danger  of  falling  into  the  lake. 
He  also  speaks  of  nests  made  in  hollows  in  the  accumulated  droppings 
of  the  bird. 

Dntcher  and  Bailey  (1903)  say: 

Z>iiring  incubation  the  weight  of  the  sitting  bird  breaks  down  or  packs  the 
nest,  BO  fiiey  are  contlnaally  bdng  rewired  and  bnllt  up  around  the  edge* 
with  new  material,  which  la  always  green  grass  or  weeds,  the  effect  being 
very  pretty  Indeed.  On  several  occasions  gnlls  were  seen  gathering  this 
material  in  tbelr  bills.  The  grass  is  bitten  off  or  pulled  up  by  tbe  roots  until 
the  bird  has  a  ball  In  Its  bill  larger  thao  a  man's  fist  "nils  material  Is  ^thered 
where  it  is  most  plentifnl  and  is  nsnally  carried  by  Sight  Co  tbe  nest  dte. 

Baird,  Brewer,  and  Bidgway  (1884)  describe  a  nest  built  in  the 
top  of  a  spruce,  60  feet  from  the  ground,  at  Grand  Manan,  whidi 
was  firmly  built  and  "  composed  entirely  of  long,  fine,  flexible  grosses, 
evidently  gathered,  when  green,  from  the  salt  marshes,  and  carefully 
woven  into  a  circular  fabric.  The  nest  measured  about  18  inches  in 
diameter,  its  sides  being  3  or  4  inches  thick,  and  its  cavity  at  the 
center  at  least  4  inches  deep."  Ward  (1906)  observed  incipient  nest 
building  at  Gravel  Island  in  Lake  Michigan,  and  says  that  "  there 
seemed  to  be  no  attempt  to  arrange  the  material  with  the  bill,"  but 
that  the  bird  molded  the  nest  with  her  breast 

Dutcher  and  Bailey  found  at  Duck  Island,  Maine,  the  average 
depth  of  the  bowl  to  be  3  inches  and  its  diameter  10  inches.  The 
diameter  of  the  neste  at  the  base  varied  from  13  to  24  inches ;  they 
ar«  sometimes  built  up  to  a  height  of  10  inches.    Maj.  G.  Baipfa 
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Meyer  found  that  the  size  of  the  nests  at  the  Duck  Islands  Taried 
greatly.    He  writes : 

The  avenge  of  Mven  neats  was :  Outer  diameter,  IS  Indiea ;  limer  diameter, 
8  Inches ;  depth  outside,  4)  Inches;  depth  Inside,  31  laches.  One  nest  tn  tbe 
beavy  timber  measured  22  hy  8  by  6  by  S.  One  of  the  tree  nests  was  28  Incbea 
In  diameter. 

Eggt. — Only  one  brood  is  raised,  but  when  the  nests  are  frequently 
robbed  the  birds  are  kept  laying  all  summer.  Three  ^gs  constitute 
a  set,  although  the  number  is  sometimes  only  two,  and  in  very  rare 
cases  one  or  four.  The  color  of  the  eggs  rariee  within  wide  limits. 
Dutcher  and  Bailey,  from  an  examination  of  many  hundreds  at 
Duck  Island,  Maine,  found  that: 

The  ground  colors  were  U^t  sky  bine,  dead  blue,  light  blue-gray,  light  gray- 
blue,  dark  Ulac-gray,  light  gray,  light  pea-grem,  grcKi  drab,  warm  drab,  cxdier 
drab,  pink  drab,  light  brown,  and  cinnamon.  The  colors  of  the  markings  were  ciioc- 
olate  brown,  rich  brown,  ll^t  brown,  snuB  brown,  asphalt,  black,  lilac,  maaTe;^ 
The  shape  of  markings  was  almost  Infinite — lai^  and  small  spots.  Indistinct 
specks,  blotches,  lines,  and  Irregular  streaks,  somewhat  like  the  markings  on 
the  eggs  of  blackbirds.  One  egg  was  found  with  a  light  sky-blue  ground  color 
with  tiny  Indistinct  specks  of  iliac  and  light  brown.  Some  of  the  maiUngs 
were  so  condaent  that  they  resulted  In  a  distinct  line  around  the  egg. 

Major  G.  Ralph  Meyer  writes : 

Tbe  eggs  varied  greatly  In  shape,  slse,  and  color.    Egga  were  found  varytng 
from  short  ovate  to  cylindrical  ovate.     The  most  common  sbape  was  the    . 
elongate  ovate. 

The  measurements  of  4S  eg^,  in  the  United  States  National 
Museum  and  by  Major  Meyer,  average  72.3  by  50.5  millimeters ;  the 
eggs  showing  the  four  extremes  measure  83  by  52,  74.5  by  53  and 
58  by  45  millimeters.  \ 

Young, — ^The  period  of  incubation  varies  from  21  to  28  days,  the 
average  being  26  days.    Dutcher  and  Bailor  foimd  an  interval  of 
about  12  hours  between  the  hatching  of  each  egg.    Dutcher  and 
Bailey  (1903)  show  conclusively  that  in  some  cases  at  least  both    '. 
sexes  incubate.    They  say: 

It  was  also  observed  that  as  the  period  of  Incubatloa  oesred  Its  end  tlie 
anxiety  of  the  parents  increased  la  a  marked  degree,  so  tliat  It  was  easy  to 
determine  the  stage  of  Incubation  by  the  action  of  the  parents.  During  the  last 
few  hours,  before  the  pipping  and  cracking  of  tbe  egg,  the  parent  birds  were  so 
fearless  tbat  they  would  leave  the  nest  only  on  a  near  approach. 

Several  observers  have  found  that  the  eggs  were  turned  slightly  by 
the  bird's  bill,  feet,  and  breast.  The  mate  of  the  sitting  bird  is  often 
stationed  near  at  hand. 

The  young  are  soon  on  their  feet  after  leaving  the  egg,  and,  accord- 
ing to  Dutcher  and  Bailey, "  the  instinct  to  hide  seems  to  be  developed 
within  an  hour  or  two  after  hatching,"    They  conceal  themselves  or    | 
sometimes  only  push  their  heads  under  pieces  of  wood  or  projecting 
rocks  or  in  the  grass.    The  object  of  this  habit  may  be  also  a  desire 
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for  coolness  and  ebade.  Audubon  (1640),  speaking  of  the  herring 
gulls  breeding  in  trees  at  Grand  Man  an,  says : 

The  most  remarkable  effect  produced  by  tbese  chaoges  of  locality  Ib  that  tbe 
yonng  which  are  hatched  In  the  trees  or  high  rocks  do  not  leave  tbe  nesta  until 
they  are  able  to  fly. 

This  is  conspicuously  the  case  at  Perc£  Bock  in  the  Ga8p6  Peninsula 
and  on  the  lofty  cliffs  of  Bonaventure  Island  and  Bon  Ami. 

One  of  the  parents  guards  the  young  during  the  first  week  or  two 
of  life,  repelling  intruders,  and  the  young  are  brooded  and  shielded 
from  the  sun. 

R.  M.  Strong  (1914)  describes  the  feeding  of  young  only  a  few 
hours  old  as  follows : 

The  adnlt  bird  did  not  Insert  Ita  bill  In  tbe  mouth  of  Its  offsprlne.  bnt  the 
latter  took  food  from  the  ground  Jnst  below  the  bill  of  the  i^arent.  •  •  • 
A  qnantlty  of  food  In  a  fine  and  soft  condition  was  disgorged  In  more  or  leas 
of  a  heap. 

Meyer  writes  that  "  in  feeding  the  very  young  bird  the  parent 
holds  the  food  in  the  bill  and  the  young  bird  picks  it  out.  The 
older  birds  take  their  food  from  the  ground,  where  it  is  placed  by  the 
parenta."  Ward  (1806)  thus  describes  the  feeding  of  yoimg  nearly 
able  to  fly : 

The  yonng  comes  In  front  of  an  adult  and  with  a  bowing  and  conrtesylc,! 
moyement  pots  np  Its  bill  to  that  of  the  old  one.  contlntUng  the  bowing  fit 
Kveral  minutes,  resting  between  times.  Sometlinea  It  took  hold  of  tiie  adulf» 
bill  with  its  own;  at  other  times  merely  touched  bills.  When  the  adult  opened 
Its  mouth  tbe  yonng  put  Its  bill  within.  Falling  to  get  Indications  of  food  It 
went  to  another  adult,  and  repeated  the  operation,  passing  In  succession  to 
several,  until  at  length  It  seemed  to  get  some  favorable  signs,  (or  It  remained  by 
this  one,  alternately  begging  and  resting.  After  some  time,  it  was  apparent  to 
me  that  the  adult  was  striving  to  regurgitate.  It  would  open  Its  mouth, 
stretch  Its  necic  nearly  horizontally,  then  bring  its  head  down  to  the 
ground.  •  •  •  Perhaps  half  an  hour  after  these  efforts  began  I  saw  a  por- 
tion of  B  fish  appear  In  Its  mouth,  and  a  moment  later  It  was  deposited  on  the 
gronnd,  where  the  young  promptly  aelaed  It  The  flsh  appeared  to  be  a  herring 
sbont  7  or  8  Inches  long  and  so  mascerated  that  It  readily  fell  apart 

I  have  observed  adults  at  Perci  Rock  very  promptly  regurgitate 
for  their  young  on  alighting  near  them. 

This  feeding  is  done  by  both  parents ;  and  even  after  the  young  are 
able  to  gain  a  fair  liv^hood  by  their  own  exertions,  and  have  gath- 
ered in  companies  by  themselves,  they  are  ever  on  the  alert  to  beg 
food  not  only  from  their  own  parents,  but  from  any  adult  that  may 
come  in  their  way.  It  is  thought  by  some  that  the  adults  in  their 
turn  feed  any  that  come  along,  but  it  is  probable  that  the  adults 
fecognize  their  own  offspring  and  as  a  rule  refuse  to  feed  any  other, 
except  when  they  are  so  set  upon  by  the  mob  of  clamorous  young 
that  they  miist  perforce  submit.    The  young  are  fed  for  at  least  five 
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weeks,  or  until  thej  are  able  to  fly,  and  even  for  some  time  after  this 
whenever  the  adult  can  be  indaced  to  part  with  some  of  its  food. 
Young  gulls  swim  readily,  and  when  frightened  will  sometimes  take 
to  the  water  and  swim  rapidly  away. 

An  astonishing  habit  of  herring  gulls  that  has  been  observed  and 
described  by  various  writers  is  that  of  infanticide,  and  the  murder 
is  committed  not  only  on  the  very  young,  but  also  on  those  nearly 
grown.    Ward  (l»06o)  says: 

The  main  iKtiat  of  attack  was  the  back  of  the  head.  To  this  region  a  Dumber 
of  severe  blows  were  given  with  the  point  of  the  bill,  after  which  It  was  graq>ed 
between  the  mandibles  of  the  adult  and  the  bird  was  pulled  about  until  the  skin 
and  fletb  were  cut  through  to  the  skull. 

He  was  unable  to  find  that  these  victims  were  abnormal  or  had 
given  offense.  The  habit  may  perhaps  be  due  to  the  ferocity  of  the 
guarding  and  fighting  instincts  in  the  old  birds,  and  a  lack  of  attune- 
ment  in  the  instincts  of  the  young,  in  consequence  of  which  a  chick 
will  occasionally' stray  from  its  own  preserve  and  trespass  on  the 
domain  of  a  neighbor.  Meyer  quotes  Mr.  Gray,  the  lighthouse 
Iraeper  of  Great  Ehtck  Island,  as  saying  "that  some  of  the  old  birds 
would  kill  young  gulls  and  even  young  chickens.  They  would  take 
the  young  bird  by  the  neck  and  choke  it.  He  put  a  stop  to  that  by 
killing  the  bird  found  in  the  act." 

Examination  of  stomach  contents  of  young  herring  gulls  reported 
by  Dutcher  uid  Bailey  (1903)  showed  that,  besides  fish  and  squid, 
various  insects  (moths,  flies,  and  beetles)  had  been  eaten.  As  a  rule 
the  young  are  given  the  same  food  that  is  consumed  by  the  adults  and 
this  will  be  described  later.  In  two  stomachs  of  birds  1  and  3 
days  old  examined  by  me  I  found  wasps  and  large  June  beetles. 

Plumages. — ^The  downy  young  are  of  a  buffy  yellow  color,  nearly 
white  below  and  dusky  on  the  back.  They  are  thickly  marked  with 
black  spots  above.  The  bill  is  horn  color,  with  a  pink  tip  after  tiw 
white  pipping  knob  has  disappeared;  the  fert,  dusky  pink.  The 
growth  of  the  young  gull  is  rapid,  and  at  the  age  of  5  or  6 
weeks  it  has  donned  the  juvenal  dress,  of  which  the  prevailing  color 
is  dark  gray  tinged  with  brown.  The  upper  parts  are  mottled  and 
barred  with  grayish  buff  and  white ;  the  head  and  neck  are  streaked 
with  white;  the  breast  and  belly  nearly  uniform  ashy- fuscous.  The 
primaries  and  tail  are  brownish  black.  The  eyes  are  brown;  the 
bill  dark,  pale  at  the  base;  the  tarsi  and  feet  grayish  flesh  coIot. 
There  is  a  partial  molt  in  the  fall  of  the  first  year  into  the  first 
winter  plumage  and  a  partial  one  in  the  spring  into  the  first  nuptiid 
plumage ;  but  no  essential  change  in  the  general  color  of  the  feathers. 
In  the  spring  and  summer  the  large  flocks  of  herring  gulls  that  are 
to  be  fouind  south  of  the  breeding  range  are  largely  made  up  of  tiiese 
dark  plumaged  year-old  birds.    In  the  fall  of  tba  year  following 
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the  one  in  which  the  birds  are  hatched — that  is,  in  the  second  winter — 
the  "  gray  guU "  molts  into  its  second  winter  plumage,  a  dress 
which  approaches  that  of  the  adult  in  its  pearl-gray  back  and  white 
holly,  but  the  former  is  mottled  with  brownish  and  the  latter  clouded 
with  dusky.  The  head,  neck,  and  rump  are  heavily  streaked  with 
gray,  the  primaries  are  black,  and  the  tail  appears  to  be  tipped  with 
black,  owing  to  the  dusky  brown  mottling  of  the  white  feathers. 
A  partial  molt  in  the  spring  into  the  second  nuptial  plumage  still 
further  improves  the  dress.  A  few  individuals  of  this  age  (2  years) 
with  black  tips  to  the  tails  and  streaked  breasts  are  to  be  found  in 
the  breeding  cokmiee,  but  none  of  those  in  the  gray  of  the  first 
nuptial  plumage.  Not  until  the  third  year  or  later  is  the  full  dress 
asBomed  with  perfect  blue  gray  mantie,  snowy  heads,  breasts,  rumps, 
and  tails,  and  with  primaries  tipped  with  white.  Astley  (1901) 
states  that  the  bright  yellow  bill  is  not  attained  until  the  fourth  year. 
There  is  then  a  carmine  spot  on  the  lower  mandible ;  the  irides  are 
yellow. 

There  is  also  a  seasonal  molt,  by  which  a  slight  streaking  of  the 
neck  is  assumed  in  winter,  but  it  is  probable  that  this  dimini^es  and 
may  vanish  with  age.  According  to  Dwight  (1901)  the  limited  pre- 
nnptial  molts  occur  on  the  Atlantic  coast  in  March  and  April,  and 
the  complete  postnuptial  molts  in  August  and  September. 

l^ood. — The  food  habits  of  the  herring  gull  are  of  considerable 
importance,  for  tiie  bird  is  a  scavenger  and  renders  great  service  in 
keeping  the  harbors  and  beaches  free  from  decaying  fish  and  refuse 
of  all  sorts.  All  is  game  that  comes  in  their  way,  but  their  greatest 
prizes  are  thrown  from  fishing  vessels  when  the  men  are  cleaning 
fish.  At  these  timee  they  crowd  around  the  stems  of  the  vessels  and 
dash  eagerly  for  the  choice  pieces,  the  air  being  filled  with  their 
screams.  The  method  of  picking  up  food  from  the  water  is  char- 
acteristic and  graceful.  Down  they  swoop  on  outstretched  wings 
and  spread  tails  with  feet  dropped  to  the  water,  where  they  often 
seize  the  morsel  without  wetting  a  feather  save  perhaps  only  the  tips 
of  their  tails,  which  are  curved  downward.  Often  the  birds  must 
needs  check  their  course  by  back  paddling  with  their  wings  or  even 
by  dying  up  almost  backwards.  If  the  morsel  is  large  thy  sit  on  the 
water  for  a  moment  or  two  to  swallow  it,  and  thus  drop  behind  the 
fishing  vessel  which,  however,  is  easily  overtaken.  There  is  many 
a  slip  twizt  the  cup  and  the  lip,  however,  for  the  birds  are  often 
made  to  share  the  booty  with  other  gulls  who  have  had  their  eyes 
on  the  same  dainties,  or  even  to  lose  it  altogether  when  pursued  by 
a  more  powerful  rival.  The  great  black-backed  gull  plays  this  role 
with  great  effect. 

The  scows  which  carry  off  the  city  garbage  to  be  dumped  in 
deep  water  are  also  eagerly  followed  by  the  gulls  and  much  booty  is 
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gleaned  when  the  Tessel  is  discharged.  In  the  harbors  of  popnlooB 
cities  there  is  always  food  to  be  foond  floating  on  the  water,  partica- 
larly  in  the  neighborhood  of  fish  wharves  and  at  the  mouths  of 
sewers.  The  serrioe  to  sanitation  in  these  places  is  of  great  valtte. 
At  Boston  large  quantities  of  sewage  are  poured  out  into  the  harbor 
at  Moon  Island  just  after  the  tide  be^ns  to  ebb.  Gulls  collect  from 
all  sides  in  anticipation  of  this  event  and  rest  on  the  water  offshore 
or  fly  to  and  fro  until  the  sewer  gates  are  opened.  Then,  heedless 
of  the  onlookers,  they  fly  in  crowded  ranks  close  to  the  unaavoiy 
fountain  head  and  dip  gracefully  for  the  titbits  to  be  found  there. 
It  is  an  interesting  fact  and  an  indication  of  considerable  intelligence 
that  gulls,  although  very  wary  in  regions  where  shooting  is  carried 
on,  become  entirely  tame  and  confiding  where  this  is  forbidden,  as  is 
the  case  in  harbors  and  bird  reeervations. 

At  times,  however,  but  not  often,  the  herring  gull  resorts  to  the 
tactics  of  the  tern,  and  captures  small  live  fish  by  plunging  headlong 
into  the  water.  Occasionally  this  plunge  is  made  from  a  height  of 
15  or  20  feet,  and  the  bird  disappears  below  the  surface,  soon  to 
emerge  with  its  prey.  Sometimes  a  whole  flock  can  be  seen  engaged 
in  this  occupation  as  they  follow  a  school  of  fi^  At  other  times, 
the  plunge  with  partly  open  wings  is  made  from  only  a  few  feet 
above  the  surface,  and  the  bird  is  only  partially  immersed.  I  have 
seen  the  members  of  a  flock  of  herring  gulls  riding  in  shallow  water 
fly  up  a  few  feet  into  the  air  in  order  to  obtain  impetus  for  a  short 
dive  below  the  surface  for  some  prey.  Knight  (1908)  describes  the 
plunging  of  these  gulls  from  the  air  and  says : 

Tbe;  flew  about  the  open  water  In  circles  •  •  •  and  as  their  keen 
eyes  detected  some  fish  at  this  upptx  portltn  of  their  range  they  idnnged  vltb 
force  Into  the  water,  quickly  rising  to  the  surface  as  a  usual  thing,  thoncb 
on  at  least  one  occasion  a  bird  was  out  of  sight  so  long  that  J  had  gravB 
fears  that  it  would  be  carried  under  the  Ice  by  the  swift  current,  but  It 
finally  emerged  at  the  edge  of  the  Ice  and  took  wing  with  an  nnsually  laise 
tomcod.  Nearly  every  plunge  seemed  to  be  successfnl,  the  birds  swallowtog 
the  smaller  Bsh  before  taking  wing,  but  when  a  large  fish  was  captured  they 
would  fly  to  the  Ice  near  by  and  after  batting  the  fish  from  side  to  side  oo 
the  ice  would  finally  swallow  It. 

When  herring  are  caught  in  pounds  and  traps  there  are  some 
dead  or  dying  fish  that  are  c^  ntured  by  the  gulls,  which  have,  th««- 
fore,  been  accused  of  damaging  the  fishery.  It  is  probable  that  their 
work  here  is  more  properly  that  of  scavengers  in  keeping  the  traps 
free  from  dead  fish,  and,  therefore,  beneficial. 

The  sand  beaches  are  at  times  covered  with  stranded  fish,  smaU 
and  large;  sand  launces,  herring,  cod,  hake,  haddock,  pollock,  dog* 
fish,  and  skates  are  often  thrown  up  or  cast  themselves  ashore,  pur- 
sued and  pursuers  alike.  Their  dead  bodies  would  soon  become 
intolerable  were  it  not  for  the  greediness  of  the  gulls  who  come.fron) 
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all  mdes  to  the  feast  The  small  fry  are  eaten  whole,  while  the 
larger  bony  fishes  are  gradually  hacked  to  pieces  until  nothing  bat 
the  skeleton  is  left  The  tough  spiny  skin  of  the  dogfishes  and 
skates  protect  them  until  decay  has  allowed  an  entrance,  and  these 
are  then  partly  consumed.  Squid  are  also  thrown  up  on  the  beaches 
and  are  relished  by  the  gulls. 

The  herring  gull  has  a  curious  habit  of  dragging  dry  fish  from  the 
upper  beach  to  the  water.  I  found  on  Ipswich  Beach  a  fish,  18 
inches  long,  that  had  been  dragged  by  a  gull  134  yards  in  an  irreg- 
ular course  from  the  upper  beach  to  the  edge  of  the  water.  During 
the  whole  transit  the  gull  walked  backward,  as  was  plainly  shown 
by  the  tracks.  In  this  connection  the  following  by  Strong  (1914) 
concerning  his  captive  guUs  Is  of  interest :  He  found  that  tliese  gulls 
often  rinsed  a  piece  of  food  that  "  has  been  lying  in  a  chemical  solu- 
tion, or  when  it  has  accumulated  considerable  dirt  as  a  consequence 
of  having  been  dragged  on  the  ground.  Such  rinsing  of  the  food 
does  not  occur  at  every  feeding,  but  is  usual."  In  the  case  of  the 
gulls  at  Ipswich  it  would  seem  as  if  they  wished  to  soften  the  food 
by  maceration  in  the  water. 

From  the  beach  and  among  the  rocks  of  the  seashore  the  herring 
gall  obtains  a  variety  of  food  other  than  dead  refuse — crabs  and 
other  crustaceans,  mollusks  of  all  sorts,  such  as  clams,  mussels,  sea 
snails,  etc,  and  echinoderms  and  worms.  Many  crabs  and  mollusks 
are  broken  with  the  bill,  but  if  this  can  not  be  accomplished  the 
gull  seizes  the  difficult  morsel  and  flies  up  with  it  into  the  air,  nearly 
vertically  or  in  circles,  drops  it  onto  the  hard  sand  or  rocks,  follows 
doaely  the  descent,  and  alights  to  regale  itself  on  the  exposed  con- 
tents. If  unsuccessful  the  first  time  the  gull  tries  a  second  and  some- 
times a  third  or  fourth  time.  This  habit,  which  is  also  a  common 
one  with  crows,  explains  the  fact  that  mollusk  shells,  crabs,  and  sea 
urchins  are  scattered  so  universally  along  our  coast,  sometimes  half 
a  mile  from  the  sea.  On  the  rocky  coast  of  Maine,  where  the  sea 
urchin  {Strongylocentrotus  drobaokisrma)  is  abundant,  the  gulls 
sometimes  turn  them  over  and  pick  out  the  flesh  from  the  circular 
hole  about  the  mouth  without  breaking  the  shell.  Isely  (1912) 
speaks  of  seeing  a  herring  gull  in  Kansas  "  following  a  com  lister, 
picking  up  geaba  like  the  blackbirds."  In  England,  where  the  birds 
are  more  familiar  with  man,  herring  gulls  not  infrequently  foUow 
the  plow  to  pick  ap  worms  and  grubs. 

From  time  to  time  complaint  is  made  of  the  damage  done  by  her- 
ring  guUa  in  eating  fish  or  fish  refuse  spread  on  land  as  a  fertilizer, 
and  one  can  hardly  blame  the  gull  for  his  failure  to  discriminate 
between  harmful  and  useful  refuse.  It  is  probable  that  these  reports 
are  exaggerated',  and  it  has  been  found  that  the  birds  are  easily  kept 
away  by  scarecrows. 
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Seton  (1908)  says  of  the  herring  gull  in  the  region  of  the  Crreat 
Slave  Lake  that  it  "will  pursue  wounded  game  and  often  follows 
the  hunter  to  share  in  the  kill."  Mackay  (1899)  says  that  herring 
gulls  will  eat  dead  docks  with  avidity,  cleaning  off  the  fleeh  and 
rejecting  the  skin  and  feathers  as  if  it  had  been  done  with  a  sharp 
knife.  He  has  known  them  to  carry  a  dead  red-breasted  meTganser 
*'  for  nearly  a  quarter  of  a  mile  by  stages  of  about  25  yards,  holding 
it  by  the  neck,  in  order  to  eat  it  in  security."  He  also  states  that 
they  watch  mergansers  and  rush  at  them  when  they  appear  with  a 
fish  in  the  mouth,  and  he  believes  that  they  often  secure  the  fish. 

As  has  been  stated  above,  insects  of  all  kinds  have  been  found  in 
the  stomachs  of  young  birds.  Coues  (1677)  speaks  of  finding  the 
remains  of  a  hare  in  a  gull's  stomach,  and  Eifrig  (1905)  seeds  and 
berries. 

The  herring  gull  under  some  circumstances  robs  nests  of  the  eggs 
and  young,  but  not  to  such  an  extent  as  some  other  gulls.  Mr. 
Manly  Hardy  reports  finding  a  herring  gull  nesting  within  8  or 
10  feet  of  three  red-breasted  mergansers'  nests  and  close  by  the  nests 
of  spotted  sandpipers  and  common  terns,  none  of  which  was  in  the 
least  disturbed. 

Herring  gulls  eject  from  their  mouths  the  harder  particles  of 
food,  such  as  fishbones  and  crab's  claws,  in  the  form  of  loosely  com- 
pacted pellets;  some  2  inches  in  length.  These  may  be  seen  about 
their  resting  places.  I  have  sometimes  found  a  few  feathers  in 
these  pellets,  probably  plucked  from  the  bird's  own  breasts. 

The  fresh-water  ponds  and  reservoirs  along  the  coast  are  fre- 
quently visited  by  this  splendid  gull,  and  it  is  the  common  idea  that 
ttiey  resort  to  these  to  drink  fresh  water ;  but  it  is  to  be  remembered 
that  in  some  places  and  times  they  stay  continuously  near  salt  water, 
and  that  Mr.  Brewster's  captive  kittiwake  refused  fresh  water,  but 
drank  salt  water.  In  the  interior  on  the  fresh-water  lakes  and  ponds 
where  the  herring  gull  breeds,  and  in  similar  regions  where  it  spends 
the  winter,  it  is  evident  that  the  bird  must  drink  fres^  water 
Anthony  (1906)  says: 

That  galls  drink  sea  water,  and  caa  thrive  on  It,  la  a  fact  not  to  be  qTi«*- 
tloued ;  but  I  am  of  the  optnlon  that  when  fresh  water  can  be  obtained  wltli- 
ont  too  mncb  trouble  titer  will  driok  It  In  preference. 

Strong  (1914)  found  that  his  captive  galls  showed  an  averaion  foi 
salted  food,  and  washed  their  bills  and  drank  fresh  water  after- 
wards. 

Behavior. — ^The  flight  of  the  herring  gull  varies  greatly  under  dif- 
ferent circumstances.  M  times,  especially  in  calm  weather,  the 
bir^  flap  along  slowly  with  broad,  slow  wing  beats  like  those  of 
herons  or  cormorants.  In  this  manner  they  may  fly  close  to  the 
water  or  high  in  the  air,  and  th^'  are  usually  massed  in  loose  flocks. 
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Uccasionaliy,  howeTer,  their  flight  is  in  a  long  line,  one  behind  the 
other,  or  in  broad  lines  abreast,  and  rarely  they  may  be  seen  in  the 
typical  y  formation  of  ducks.  In  rising,  a  flock  often  ascends 
nearly  vertically  in  a  great  circle  all  together,  or  in  many  intersect- 
ing  circles.  The  play  of  light  and  shade,  of  son  and  shadow,  alter- 
nately make  the  birds  appear  dark  and  light.  Many  hours  are  spent 
by  the  gulls  in  this  graceful  and  beautiful  sport  of  soaring  in  circles — 
a  sport  which  apparoitly  requires  but  little  effort,  as,  under  favor- 
able conditions,  few  wing  beats  are  necessary.  The  descent  may  be 
made  in  tiie  same  manner  as  the  ascent  by  circling,  but  at  times  the 
birds  drop  swiftly  down  by  tipping  or  rocking  from  side  to  side. 

In  windy  veatiidr  the  flight  of  the  herring  gull  is  far  from  slow 
and  heron-like.  Then  it  is  extremely  graceful,  as  the  bird  alter- 
nately sails  with  great  rapidity  before  the  wind  or  beats  up  into  it 

At  times  these  gulls  are  able  to  sail  directly  into  the  teeth  of  the 
wind  without  a  single  stroke  of  the  wing.  Mr.  William  Brewster 
(1912)  has  described  the  manner  in  which  herring  gulls  keep  pace 
with  a  vessel,  gliding  along  on  almost  motionless  wings  into  the  teeth 
of  the  gale,  sometimes  within  a  few  yards  of  the  deck,  but  always 
on  the  windward  side.    He  says : 

As  the  gale  Increased  tbey  flapped  tbelr  wings  less  and  less  often,  nntll  most, 
If  not  all  of  tbem,  were  gliding  ceaselesslTi  minute  after  mlnnte,  over  distances 
certainly  exceeding  a  mile,  wlthont  a  single  wing  beat,  but  not  without  changes 
or  Teadjustmeits  In  the  bend  or  the  Inclination  of  the  wings,  which  took  place 
not  Infrequently  and  often  were  very  obTlons. 

Several  explanations  of  this  mysterious  means  of  propulsion  have 
been  offered,  but  the  following  by  F.  W.  Headley  (1912)  seems  to  me 
the  most  satisfactory.    He  says : 

There  is  a  feat  perhaps  more  striking  than  an;  of  the  others  already  de- 
BCtlhed — a  feat  which,  Devertbeless,  gulls  often  achieve.  A  steamer  Is  advanc- 
ing sgalDSt  a  fairly  strong  wind,  which,  if  not  abeolntely  a  head  wind,  strikes 
the  vessel  at  an  acnte  angle.  There  results  a  steady  up  current  over  the  stem 
Iff  the  vessel,  or  slightly  to  one  side  or  the  other  of  the  stem.  Poised  on  this 
up  current  the  gnlls  hang  In  mid-air,  their  wings  held  rigidly  expanded.  Only 
*ery  slight  wing  movements,  evidently  for  purposes  of  balance,  can  be  detected. 
Standing  wi  the  deck  and  watching  these  gulls  one  Is  Irresistibly  reminded  ot 
the  poising  of  the  kestrel  high  In  air,  with  wings  held  motionless,  when  be  flnds 
a  wind  that  Is  all  that  he  coatd  wish.  It  is  sometimes  easy  to  forget  that, 
millke  the  kestrel,  tbey  do  not  remain  In  one  spot,  but  that  all  the  while  they 
are  moving  forward  and,  In  fact,  keeping  pace  with  the  steamer.  The  gulls, 
like  the  kestrel,  are  poising  oa  an  up  current  of  air;  but  they  give  their  bodies 
a  rather  different  Incline,  with  the  result  that  they  keep  traveling  forward. 
*  *  *  The  general  incline  of  their  body  and  wing  surfaces  Is  sli^tly  down- 
ward. Hcmce  the  upward-streaming  wind  not  only  maintains  them  In  the  air 
or  lifts  them  higher,  but,  acting  nt  rl^t  angle,  also  drives  them  forward. 

A.  similar  explanation  is  given  in  detail  by  A.  Forbes  (1913). 

Digit  zed  by  Google 


114  BUUiBTIK  113,  imiTBD  8TATB3  NATION!!.  UUSBUU. 

It  is  probable  that  galls  take  advantage  of  ascending  currents  sf 
sir  when  they  soar  in  circles  without  perceptible  wing  beat.  In 
descending  from  a  height  they  often  glide,  or  vol-plans  in  the  modern 
language  of  the  aviator,'  with  amazing  apeed  at  a  steep  angle.  At 
other  times,  as  remarked  above,  they  descend  almost  vertically  by 
tipping  first  to  one  side  and  then  to  the  other,  with  a  suddenness  tlut 
su^ests  falling.  The  last  20  or  80  feet  is  often  accomplished  slowly 
with  upstretched  wings  and  downstretdied  legs.  Tibere  are  very 
few  birds  whose  flight  is  more  beautiful  or  which  will  so  well  repay 
study  as  that  of  the  herring  gull. 

In  flight  the  feet  are  stretched  behind  under  the  tail,  where  they 
can  be  seen ;  but  it  is  not  very  rare  to  discover  a  gull  flying  with  one 
or  both  feet  imbedded  in  the  feathers  of  the  breast,  entirely  covered 
or  showing  only  a  bit  of  the  daricer  surface  of  the  feet  I  can  hardly 
believe  that  this  is  for  the  sake  of  warmth,  for  it  may  occur  on  com- 
paratively warm  days;  while  even  in  the  coldest  weather  the  great 
majority  of  gulls  fly  with  their  feet  exposed  behind.  In  quick  turns 
the  feet  are  sometimes  dropped,  as  if  to  aid  in  holding  the  ur  like  a 
centerboard.  They  are  also  dropped  as  they  approadi  the  water, 
and  at  times  dangle  for  several  seconds  as  the  birds  rise  into  the  air. 
Rising  from  the  water  or  beach  is  easily  accomplished  against  a 
strong  wind,  but  in  calm  weather  the  bird  is  obliged  to  run  along 
the  sand  or  water  for  a  variable  distance  before  it  can  rise  above  the 
surface. 

Although  gulls  are  able  to  swim  rapidly  when  winged  and  unable 
to  fly,  they  rarely  swim  any  distance  under  natural  conditions.  Their 
buoyant  position  on  the  water,  with  elevated  tails,  is  well  expressed  by 
Oliver  Wendell  Holmes  when  he  says: 

The  eull,  bigh  floating  like  a  sloop  unladen. 

The  young  just  out  of  the  egg  are  rapid  swimmers  and  instinctively 
take  to  the  water. 

It  is  said  by  some  writers  that  the  herring  gull  never  dives.  This 
statement  is,  however,  incorrect,  as  has  already  been  shown  in  de- 
scribing the  feeding  habits.  In  fact,  under  exceptional  circum- 
stances the  herring  guU  dives  as  well  as  a  tern. 

The  vocal  powers  of  the  herring  gull  have  a  wide  range.  This  is 
particularly  the  case  during  the  breeding  season,  when  they  indulge 
in  all  sorts  of  sounds,  uttered  it  may  be  in  conversational  manner,  in 
moods  of  love  and  passion,  or  anger  and  fear.  Writers  have  described 
these  sounds  by  syllables  or  by  comparisions  with  otJier  sounds  in 
nature.    Thus  Ward  (1906)  says: 

Sometimes  one  bears  sounds  like  the  lowing  of  cattle,  except  tbat  tbe  pitch 
IB  higher,  like  the  bleating  of  sheep,  the  mewing  or  snarling  of  cats,  tbe  clack- 
ing of  hens,  tbe  crowing  of  cocks,  hoarse  human  chuckles,  and  soanda  for  which 
I  conld  find  no  comparleona. 
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Olive  Thonu  Miller  says  that  the  young  herring  gull  has  "a 
qunrulons  cry  like  a  pnppy  in  distress." 

I  have  often  been  struck  with  the  resembltince  of  some  of  their 
notes  to  the  rattling  of  blocks  in  the  rigging  of  a  vessel. 

The  usual  alarm  cry  may  be  represented  by  the  syllables,  kak-kak- 
kak,  or  by  a  series  oi  ha  ha  hat.  Herrick  writes  it  as  "wow-waJb- 
\oakt  loak-wakf  vak-wak/"  Strong  decided  on  the  syllables  "AvJb- 
kek-kek,"  with  the  accent  on  the  first  syllable.  Ward  also  distin- 
gnitdies  a  "  challenge  cry  where  the  bird  stretches  its  neck  up  at  an 
angle  of  46°  and  holds  its  whole  body  rigidly  while  the  cry  is 
emitted  with  great  vehemence.  This  1  have  previously  described 
onder  courtship.  Bent's  notes  refer  to  this  cry  as  the  "trumpeting 
call "  and  state  that  thb  is 

tfae  most  BtrlUnK  and  spectacular  vocal  performance  of  all  the  varied  noteti 
heard  on  the  breeding  groonds.  It  Is  nsnallj  given  trom  a  tree.  Btnmp,  or 
uther  perch,  but  often  from  the  ground.  The  awA  is  outstretched  to  Its  full 
extent,  potnttne  upwards  at  ao  angle,  and  the  mouth  Is  opened  wide.  The 
call  begliiB  with  a  loud,  shrill,  prolonged  scream,  which  Is  followed  by  a  long 
series  of  shorter  notes,  rapidly  uttered,  sometimes  as  many  as  10  or  12  In 
the  latter.  It  sounds  like  queeeee-ali,  quak,  qvak,  guak,  quak,  quak,  quale, 
iptiik,  guak,  quak,  quak.  As  one  bird  starts  on  this  call  It  seems  to  challenge 
others  to  Join  In  the  chorea,  until  perhaps  a  dozen  birds  are  all  giving  It  at 
once  like  a  lond  ringing  chorus  of  college  <±eera. 

Strong  represents  the  call  as  keee,  kee  ek,  kee  ek^  keg  ek,  kee  ek^ 
etc.  I  have  noted  it  as  ko-ahy  ke-ah,  etc.,  as  well  as  ku-ku,  or  kee 
ke,  kee,  the  last  named  high  pitched  and  rapidly  repeated.  At 
times  the  notes  are  clear  and  bugle  like ;  again  squeaking  or  rattling ; 
again  the  birds  emit  hissing  whistles,  which  are  very  different  from 
the  other  notes  and  very  characteristic.  There  is  evidently  great 
individual  variation  in  the  notes  as  well  as  variations  due  to  many 
moods  and  circumstances. 

The  herring  gull  associates  with  a  number  of  other  sea  birds  in 
the  same  haunts.  With  the  great  black-backed  gull  it  has  not  in- 
frequent encoimters  on  the  score  of  food,  but  it  is  fair  to  say  that 
the  larger  bird  is  more  often  the  aggressor. 

Arthur  Saunders  writes : 

I  have  seen  the  common  crow  rob  the  gull  of  mussels  which  they  have 
dn^ped  on  the  rocks  to  break.  The  crows  sit  on  the  rocks  until  a  gull  drops  a 
mussel  near  It,  then  walk  up  and  seiia  the  mussel  before  the  gull  has  time  to 
get  It  again.  The  gulls  do  not  seem  to  resent  this  at  alL  They  g«ieraUr  act  as 
though  they  did  not  know  where  the  mussel  had  gone  to  and  fly  oft  to  hunt  for 
anoth^. 

I  have  several  times  seen  a  herring  gull  fiy  at  a  whistler  who  was 
swimming  near-by.  The  whistler  always  dove  at  the  approach  of 
the  gull,  who  would  settle  on  the  water  where  the  duck  went  down. 
In  a  few  seconds  he  would  start  off  for  another  duck,  and  the  process 
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would  be  repeated  again  and  again.  The  gull  never  picked  up  anj 
food  from  the  water  and  never  molested  any  ducks  swimming  near ; 
and  none  of  them  showed  any  f  etu',  except  the  one  directly  flown  at, 
who  would  always  dive  before  the  gull  reached  it.  It  seuued  to  be 
a  matter  of  play  on  the  part  of  the  gull  that  was  underBtood  as  such 
by  the  duck,  although  it  is  possible  that  the  gull  hoped  to  obtain 
food.  On  one  occasion  I  saw  a  herring  gull  fly  directly  at  a  female 
American  merganser  whicli  with  another  was  being  courted  by  a 
male.  The  merganser  flew  vigorously  away  just  as  the  gull  alibied. 
Then  began  an  active  chase  by  short  flights  on  the  part  of  .the  gull, 
who  was  eluded  by  rapid  turns  and  occasicaial  dives  on  the  part  of 
the  merganser.  Finally  the  merganser  came  up  close  to  the  two 
other  mergansers,  who  had  remained  passive  during  the  pursuit,  but 
as  the  gull  pounced  at  the  group  they  alt  took  flight,  closely  followed 
by  the  tyrant.  The  mergansers  easily  distanced  the  gull,  who  in  his 
"eagerness  spit  out  a  small  flsh,  but  soon  after  gave  up  the  pursuit 
and  alighted  on  the  ice. 

Well  endowed  by  nature  to  resist  the  destructive  agencies  of  storm 
and  cold,  with  practically  no  enemies  among  birds  and  mammals, 
the  herring  gull  would  indeed  be  a  prosperous  species  were  it  not  for 
the  arch  enemy,  man.  Fortunately,  at  the  present  date,  the  idea  of 
bird  preservation  from  an  esthetic  ae  well  as  from  a  utilitarian  point 
of  view  is  gaining  ground,  and  since  the  beginning  of  the  present  cen- 
tury the  herring  gull  has  been  more  and  more  protected  from  gun- 
ners and  eggBFs. 

With  many  the  benefit  derived  from  this  gull  in  sanitation  (the 
removal  from  harbors  of  floating  organic  matter)  is  a  strong  argu- 
ment in  favor  of  protection.  In  the  past,  and  to  a  large  extent  in 
such  out-of-the  way  regions  as  Labrador  at  the  present  day,  theae 
gulls  were  and  are  incessantly  persecuted  during  the  breeding  sea- 
son. Their  eggs  are  highly  valued  as  a  food  supply,  and  the  young 
are  cooped  up  and  fattened  for  eating.  Adult  birds  are  shot  for  food 
or  for  mere  sport.  It  is  fortunate  that  such  practices  are  now 
frowned  upon  in  all  well-regulated  communities. 

A  destructive  agency  of  the  young  at  breeding  colonies  is  the  surf 
on  the  shore.  In  stormy  weather  when  the  waves  are  high  many 
young  gulls,  still  unable  to  fly,  are  killed  by  being  dashed  on  the 
rocks. 

Like  many  other  birds,  it  is  probable  that  herring  gulls  enjoy  con- 
siderable longevity,  barring  accidents,  American  ornithologists  are 
familiar  with  the  case  of  "  Gull  Dick,"  often  reported  by  Mackay  in 
"  The  Auk."  For  34  years  this  bird — easily  recognized  by  markings, 
voice,  and  disposition — visited  the  neighborhood  of  the  Br«nton*s 
Beef  Lightship  in  Narragansett  Bay.     Here  it  stayed  from  about 
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October  12  to  April  7.  The  bird  was  fed  regularly  with  boiled  pork 
snd  fish.  It  would  fly  close  to  the  veesel  and  would  respond  to  calls 
or  waving  of  the  hand  at  mealtimea,  and  it  jealously  drove  off  all 
other  gulls,  Morris  (1908)  records  another  individual  that  was  ob- 
aprved  for  at  least  30  years. 

Fall. — The  fall  migration  from  the  breeding  grounds  at  the  Duck 
Islands,  Maine,  has  been  observed  by  the  lightkeepera  to  begin  about 
August  8,  and  by  the  20th  three-quarters  of  the  birds  have  left.  At 
Ipswich  I  have  noted  a  decided  diminution  in  the  summer  birds  and 
a  migration  past  the  beach  of  adults  by  the  20th  of  August.  As  the 
herring  gull  is  found  in  summer  as  well  as  in  winter  to  the  south  of 
the  breeding  range,  it  is  difficult  to  set  exact  limits  in  time  for  the 
migrationB. 

The  usual  explanation  given  for  the  occurrence  of  the  herring  gull 
in  summer  south  of  its  breeding  groimds  is  that  these  birds  are 
immature  or,  if  adults,  barren  individuals.  On  the  coast  of  Esses 
0>nnty,  Massachusetts,  especially  at  Ipswich,  is  a  place  where  non- 
breeding  summer  birds  can  be  studied  to  good  advantage.  Here, 
on  the  sandy  beaches,  they  collect  in  numbers,  which  have  notice- 
ably increased  of  late  years,  since  adequate  protection  has  been  ex- 
tended to  the  breeding  colonies  farther  north.  As  a  large  proportion 
of  the  summer  birds  at  Ipswich  are  in  immature  plumage,  it  is 
probable  that  immaturity  is  the  cause  for  nonbreeding  to  a  con- 
siderable extent.  A  certain  proportion,  however,  sometimes  as  many 
as  6  or  even  10  per  cent  of  the  flocks,  are  in  adult  plumage.  This  fact 
and  the  fact  that  the  number  of  gulls  varies  greatly  from  day  to 
day,  and  that  their  numbers  are  greatest  at  the  times  when  the 
beaches  are  covered  with  stranded  fish,  suggests  that  a  certain 
proportion,  perhaps  only  a  small  one,  may  be  daily  excursionists  from 
their  breeding  places,  the  nearest  of  which,  Ko  Mans  Land,  is  111 
miles  northeast  of  Ipswich  Light.  Confirming  this  supposition  are 
some  observations  made  by  me  in  June,  1904,  on  the  Maine  coast, 
vhere  I  found  flocks  of  gulls  flying  southwest  in  the  morning  and 
northeast  at  night.  The  following  from  Dutoher  and  Bailey  (1903) 
in  the  study  of  the  gulls  at  No  Mans  land  and  Great  Duck  ^land, 
also  bears  this  out : 

At  daylight  lat^  nambers  of  gulls  leave  tbe  iBland  and  go  to  sea  for  food ; 
and  the  lengtb  of  time  they  remain  away  Is  governed  probaMy  by  tbe  distance 
they  have  to  go  to  find  fleli.  Some  days  they  retoro  quite  early  and  on  others 
mnch  later.  The  manner  of  Sight  when  returning  from  one  of  these  food  trips 
Is  entirely  different  from  that  of  the  ordinary  excursions  made  from  tbe 
breeding  gronnds;  it  Is  made  close  to  tJie  surface  of  the  water,  very  direct, 
<Kie  bird  following  another,  and  Is  quite  rapid.  Sometimes  the  birdft  show 
marked  evidences  of  fatigue. 
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The  niunbers  of  these  Bummer  birds  at  Ipswich  I  have  estimated 
at  various  times  with  considerable  care  and  by  varioos  methods. 
Sometimes,  I  have  measured  the  sand  bar  which  they  corered,  m 
the  strip  of  beach  or  the  length  of  the  line  in  the  water  abreast  of  the 
beach,  and,  by  allowing  a  certain  number  to  the  square  or  linear 
yard,  have  arrived  at  a  fiurly  accurate  estimate,  which  I  believe  in 
most  cases  has  been  below  rather  than  above  the  mark.  The  follow- 
ing are  some  of  the  dates  and  the  numbers;  June  SI,  1903,  2,000; 
July  27, 1903, 2,500;  November  20, 1004,  8,000;  July  16, 19(»,  28,800; 
July  20,  1907,  6,000;  July  12,  1908,  5,000.  The  large  number  given 
for  July  16,  1905,  was  obtained  from  the  measurement  of  the  area 
occupied  by  a  dock.  This  was  an  area  of  28,800  square  yards,  when 
the  birds  had  stood  nearly  shoulder  to  shoulder.  Even  if  there 
was  only  one  bird  in  every  square  yard,  the  numbers  would  almost 
exceed  belief. 

After  the  middle  of  September  the  ponds  about  Boston  where 
shooting  is  forbidden  are  frequented  daily  by  this  bird.  The  num- 
bers are  sometimes  so  great  that  the  authorities  have  at  times  be«i 
alarmed  lest  the  waters  of  the  reservoirs  be  poUuted  by  the  droppings 
of  the  birds,  or  by  typhoid  baccilli,  which  they  fear  may  be  carried  on 
the  feet  or  plumage  from  sewage  on  which  the  gulls  feed.  I  han 
made  especial  note  of  the  gulls  visiting  the  Back  Bay  Basin  of  Bos- 
ton, bounded  by  Boston  and  Cambridge,  and  the  center  of  a  great 
area  of  brick  and  mortar.  For  some  years  past  the  tides  have  been 
excluded  and  the  water  is  fresh.  The  gulls  do  not  spend  the  night 
here,  but  come  in  from  the  sea,  flying  high  over  the  houses  at  sunrise 
or  from  time  to  time  during  the  day.  At  times  companies  of  man; 
hundreds  ride  the  water.  Later  in  the  winter  the  gulls  collect  in 
great  flocks  on  the  ice.  I  have  seen  several  acres  of  ice  here,  as  weU 
as  on  Fresh  Pond,  Cambridge,  covered  thickly  with  gulls. 

The  duration  of  the  visits  of  the  gulls  to  the  fresh-water  ponds 
varies.  Sometimes  they  fly  back  to  the  harbor  or  sea  within  half  an 
hour,  sometimes  they  tarry  much  longer;  but,  as  often  happens,  some 
are  coming  and  going  all  day,  so  it  is  difficult  to  say  how  long  the 
majority  remain.  However  that  may  be,  the  ponds  are  deserted  bj 
them  at  sunset  On  one  occasion  a  large  flock  of  gulls  remained  in 
Charles  Biver  Basin  as  late  as  9  o'clock  on  a  mild  December  night. 
It  is  possible  that  some  food  may  be  obtained  on  the  surface  of  these 
bodies  of  fresh  water,  but  the  gulls  appear  to  spend  most  of  their 
time  there  gossiping  in  groups  as  they  float  in  closely  crowded  ranlcs 
on  the  surface  of  the  water  or  stand  shoulder  to  shoulder  on  the  ice. 

The  subject  of  the  drinking  of  fresh  water  has  already  been  dis- 
cussed above.  As  the  gulls  do  not  spend  the  night  in  the  small  fresh- 
water ponds  on  the  coast,  and  as  they  fly  toward  the  sea  at  sunset, 
it  is  evident  that  they  must  spend  the  night  on  or  near  salt  water. 
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One  such  nigbt  chftmber — it  cut  not  be  called  a  roost — I  have  found 
off  the  beach  at  Severe,  close  to  Boston.  Here  in  November  and  De- 
cember I  have  Beoi  great  companies  ot  these  splendid  white  birds 
gathering  about  sunset  from  a  quarter  to  a  third  of  a  mile  off- 
shore. Sometimes  there  are  two  groupe  of  many  htmdreds  each. 
Once  I  saw  one  that  looted  like  a  coral  atoU,  for  it  was  annular  with 
a  cahn,  open  area  in  the  middle.  I  have  seen  these  birds  in  a  strong 
offshore  wind  keep  in  exactly  the  same  place  ]  so  it  was  evident  that 
etch  bird,  headed  np  into  the  wind,  must  have  been  paddling  hard. 
This,  to  onr  way  of  thinking,  would  seem  to  be  a  poor  manner  in 
vhich  to  spend  the  night — sleep  walking  with  a  vengeance.  It  is 
posmble  and  indeed  probable  that  later  in  the  evening  and  during 
the  night,  when  the  beach  is  free  from  human  intrusion,  the  birds 
seek  rest  on  the  beach.  In  fact  at  sunrise  one  December  day  I  saw 
a  large  flock  of  herring  gulls  at  Severe,  partly  on  the  beach  and 
partly  in  the  water.  In  the  summer  at  Ipswich  the  gulls  often  spend 
the  night  on  the  beach,  although  they  sometimes  resort  to  the 
marshes  and  doubtless  also  sleep  on  the  water.  Many  of  them  fiy 
to  the  small  rocky  islands,  the  Salvages,  off  the  end  of  Cape  Ann, 
and  there,  secure  from  human  intrusion,  spend  the  night.  In  some 
regions  herring  gulls  roost  in  trees  during  the  night. 

It  is  stated  that  sometimes  herring  gulls  follow  a  vessel  for  food 
for  many  miles  and  even  across  the  Atlantic  Ocean.  Anthony  (1906) 
states  tiut  herring  gulls  turn  back  some  2fi  miles  at  sea  on  the  Pacific 
coast 

DISTBIBUnON. 

Breeding  range. — In  North  America  east  to  the  Atlantic  coast. 
South  to  central  Maine  (Penobscot  Bay),  central  Kew  York 
(Lake  Champlain,  Hamilton,  Herkimer,  and  Oneida  Counties), 
southern  Ontario  (Great  Lakes),  northern  Wisconsin  (Oreen  Bay), 
northern  Michigan  (Sanilac  County),  central  Minnesota  (Mille 
I«ca),  southern  Manitoba  (Shoal  Lake),  and  central  British  Colum* 
bia  (Sabine  Lake).  The  western  and  northern  limits  are  uncertain. 
Saskatchewan  and  Korth  Dakota  records  are  confused  with  c(di- 
fomicva;  breeding  records  from  Forrester  and  Eodiak  Islands,  the 
Alaska  Peninsula,  Mount  McEinley  region,  and  Yukon  River  are 
not  substantiated  by  specimens  and  may  refer  to  thayert.  A  breeding 
female  has  been  taken  at  Lake  Tagish,  Yukon.  For  the  same  reason 
the  northern  limits  which  extend  up  to  southern  EUesmere  Land 
are  equally  uncertain.  The  species  breeds  in  Iceland,  the  British 
Islea,  and  in  Europe  east  to  the  White  and  Baltic  Seas  and  south  to 
northern  France. 
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Bre«idiiig  grounds  protected  in  tha  following  nHtional  reserra- 
tions :  In  Alaska,  Forrester  Island ;  in  Michigan,  Huron  Island,  and 
Siskiwit  Islands;  in  Wisconsin,  Gravel  Island  and  Oreen  Bay;  in 
Canada,  protected  on  Perc£  Bock. 

Winter  range. — From  the  Great  Lakes  irr^ulariy  and  the  Gulf  of 
St.  Lawrence  rarely,  southward  to  Bennuda,.tbe  West  Indies  (Cuba 
and  Jamaica),  and  the  Gulf  of  Mexico  (Florida,  Texas,  and  Yuca- 
tan) ;  on  the  Pacific  coast  from  British  Columbia  (Puget  Sound), 
south  to  Mexico  (Tres  Marias  Islands) ;  in  Europe  from  the  British 
Isles  south  to  the  Canary  Islands  and  the  Mediterranean;  and  east 
to  the  Black  and  Caspian  Seas. 

Spring  migreUion. — Dates  of  early  arrival:  Prince  Edward  Island, 
April  1;  Quebec,  April  10;  Montreal,  April  13;  Ottawa,  March  13; 
Wisconsin,  i&dison,  March  2;  Minnesota,  Heron  Lake,  March  20; 
Manitoba,  Awune,  April  2;  Alberte,  Edmonton,  May  1;  Mackenzie, 
Fort  Simpson,  May  14 ;  Franklin,  Bay  of  Mercy,  May  81,  and  Prince 
of  Wales  Strait,  June  7.  Dates  of  late  departure:  Florida,  Clear- 
water Harbor,  Aby  21 ;  North  Carolina,  Pea  Island,  May  3 ;  Maty* 
land,  Baltimore,  May  28 ;  Rhode  Island,  Providence,  June  12 ;  Massa- 
chusetts, Woods  Hole,  July  4  (average  June  11) ;  Louisiana,  New 
Orleans,  March  25 ;  Missouri,  St.  Louis,  May  28  (average  April  15) ; 
Illinois,  Chicago,  June  16  (average  April  23). 

Fall  migration. — Average  dates  of  arrival:  Massachusetts,  Woods 
Hole,  August  21 ;  New  Jersey,  Jersey  City,  September  21 ;  Georgia, 
Savannah,  November  3 ;  Iowa,  Keokuk,  October  8.  Average  dates  of 
departure;  Ungava,  Fort  Chimo,  September  18;  Labrador,  Nakvak, 
October;  Montreal,  November  5;  Ontario,  Ottawa,  November  7; 
Mackenzie,  Fort  Besolution,  September  22;  Maniteka,  Killarney, 
October  18. 

Egg  dates. — Maine:  Forty-eight  records,  May  4  to  August  8; 
twenty- four  records,  June  12  to  30.  Michigan :  Twenty-five  records, 
May  21  to  June  24 ;  thirteen  records,  May  27  te  June  10.  Gulf  of  St. 
Lawrence :  Mine  records,  June  7  to  23.  Great  Britain :  Nine  records, 
April  28  to  May  26;  &ve  records,  May  12  to  20. 

LAR1I8  TOATBSI  BiMb. 

TRAXEB'S  OVXI. 


A  new  species  has  recently  been  described  by  Mr.  W.  Sprague 
Brooks  (1916),  based  on  the  discovery  that  certein  gulls  collected 
by  Mr.  J.  S.  Warmbath,  in  Ellesmere  Land  in  June,  1901,  supposed 
to  be  Kumlien's  gulls,  were  in  reality  a  distinct  and  undescribed 
species.    The  discovery  was  made  in  attempting  to  identify  a  gull 
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collected  by  Mr.  Joseph  Dixon  at  Demarcation  Point,  Alaska,  on 
August  28,  1913.  Practically  nothing  is  known  about  the  distribu- 
tion or  life  history  of  this  decidedly  boreal  species. 

There  are  two  sets  of  two  eggs  each,  in  Col.  John  E.  Thayer's 
collection,  taken  by  Mr.  Warmbath  in  Ellesmere  land  on  June  15, 
1910,  These,  and  I  believe  a  few  others,  were  sold  as  eggs  of  Kum- 
lien's  gull,  which  they  were  honestly  supposed  to  be  at  that  time. 
These  eggs  are  not  strikingly  different  from  many  other  gulls'  eggs, 
though  they  are  rather  more  pointed  than  the  average;  the  shape 
varies  from  ovate  to  elongate  ovate.  The  ground  color  is  "  dark 
olive-buff,"  "buffy  brown,"  or  "buffy  olive."  The  markings  are 
similar  to  those  of  other  large  gulls.  The  four  eggs  measure  80 
by  51.5,  83  by  62,  73  by  49,  and  75  to  52  millimeters.  There  is  a  set 
of  three  eggs  in  the  author's  collection,  taken  by  Captain  Bernard 
on  Victoria  Island,  Arctic  America,  on  June  27,  1914.  The  nest  is 
described  as  the  "  usual  nest  of  vegetation  on  rocks  close  to  the  sea." 
In  these  three  eggs  the  ground  color  is,  respectively,  "deep  olive 
buff,"  "  yellowish  glaucous,"  and  "  sea  foam  yellow,"  All  three  are 
quit«  nniformly  and  rather  thickly  covered  with  small  spots  of 
"vinaceous  drab"  and  various  shades  of  dark  brown,  from  "  bister" 
to  almost  black.  In  one  egg  the  darkest  markings  are  in  scrawls. 
They  measure  67  by  46,  67  by  48.5,  and  70.4  by  46.5. 

Very  little  is  known  about  the  distribution  and  habits  of  Thayer's 
pull,  but,  as  it  is  new  supposed  to  be  a  subspecies  of  the  herring  gull, 
its  habits  and  plumage  changes  are  probably  similar  to  those  of  the 
common  species. 

Mr.  Brooks  (1915)  says  of  its  distribution: 

Though  there  is  no  data  to  detertitlne  the  range  of  this  species  It  must  be  a 
very  boreal  form,  nnd  perhaps  comparatively  small  in  numlters.  Ttie  Alaskan 
epedmeiis  niny  hove  wnudered  from  Ellesmere  Land,  but  it  seems  reflsooable 
to  believe  that  the  bird  may  lubahit  Prince  Patrick,  MeMUe,  or  Bathurat 
Islands,  nearly  all  thla  territory  being  north  of  75°. 

Dr.  Jonathan  Dwight  (1917)  has  studied  practically  all  of  the 
specimens  of  this  gull  now  available,  some  25  in  all,  which  he  says: 
demonstrate  that  the  suppoeed  new  species  is  nothing  more  than  a  geographical 
race  of  the  tierrlng  gull,  and  should  stand  as  Lants  argentatui  tftayflri— 
Thayer's  herring  gull.  Complete  Intergradatton  between  the  two  forms  occnia, 
ai-gentatus  prevailing  south  of  Hudson  Strait  and  of  the  northern  shores  of 
Hudson  Bay,  while  northward  probably  throughout  the  Arctic  Archipelago  of 
Canada,  thaueri  seems  to  be  the  common  form. 

Breeding  birds  of  Fort  Cbinio,  Ungavn,  are  arffenlatu$,  and  those  of  Cape 
Poilerton,  north  of  Chesterfield  Inlet,  not  quite  typical  tkayeri,  but  farther 
north  and  west  all  the  birds  are  thayeri.  The  localities  from  which  I  have  seen 
breeding  specimens  are  Buchanan  Bay,  Ellesmere  Land,  Browne  Island  (soutb 
of  Coniwallls  Island),  Kater  Point,  Coronation  Gulf,  Bernard  Harbor,  Dolphin 
and  Union  Strait,  and  Cape  Kellett,  Banks  Island. 
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Thayer'B  berring  gull  probabi;  winters  chiefly  on  the  Pacific  coast,  for  I  have 
examined  a  number  of  spectmens  from  Barkley  Sound,  Departure  Bay,  and 
Gomox,  Vancouver  Island,  Brltlab  Columbia.  I  also  have  an  adult  female  In 
my  own  collection  taken  on  tbe  nortb  shore  of  the  St  Lawrence  at  Tadoosftc, 
'  Quebec,  July  26;  but  this  specimen  is  doubtless  a  wanderer  from  the  norUi, 
for  dissection  showed  it  to  be  a  bird  past  the  breeding  stage. 

DISTBtBUnON. 

Breeding  range. — Breeding  range  imperfectly  knovn.  Presnin- 
ably  breeding  herring  gulls  from  the  Attic  coast  of  North  America 
are  this  form,  but  it  is  not  poaeible  to  verify  all  records ;  neither  do 
we  know  the  area  where  intergradation  takes  place.  Breeding  speci- 
mens have  been  examined  by  Dwight  from  Buchanan  Bay,  EUesmere 
Land,  Browne  Island  (south  of  Comwallia  Island),  Cape  Fullerton, 
Kater  Point,  Coronation  Gulf,  Bernard  Harbor,  Dolphin  and  Union 
Strait,  and  Cape  Kellett,  Banks  Island.  Eggs  have  been  taken  at 
Ellesmere  Land  (type  locality)  and  Victoria  Island. 

Winter  range. — Probably  largely  on  Pacific  coast.  Specimens  ex- 
amined by  Dwight  from  Barkley  Sound,  Departure  Bay,  and  Comoz, 
Vancouver  Island,  British  Columbia. 

Migration, — Practically  nothing  is  known  regarding  tbe  migra- 
tions of  this  gull.  It  apparently  passes  north  along  the  Pacific  coast 
at  least  to  southeastern  Alaska  (Ketchikan,  specimen  taken) ;  and, 
lacking  negative  evidence,  we  may  infer  the  return  is  made  by  the 
same  route. 

Caaual  records.^— One  was  taken  at  Tadousac,  Quebec,  July  26. 

Egg  dates. — EUesmere  Limd:  Two  records,  June  16  and  July  1. 
Victoria  Island :  One  record,  June  27. 

LABUS  VEGAE  PdBfau 
TieA  ftOLL, 


This  (so-called)  species  seems  to  be  nothing  more  nor  less  than  a 
dark-backed  herring  gull,  and  I  doubt  very  much  if  it  will  prove  to 
be  more  than  subspecifically  distinct  from  Lanu  argenta^w,  if  even 
that.  Mr.  William  H.  Kobb4  (1902)  has  presented  a  very  thorough 
and  convincing  argument  to  prove  that  the  two  forms  intergrade, 
and  suggests  that  but  one  species  be  recognized.  The  characters  on 
which  Larwi  vegae  is  supposed  to  stand  Eave  been  apparently  con- 
fused with  those  of  Larua  caohmnam,  or  are  variable  and  unsatisfac- 
tory. For  a  full  discussion  of  the  merits  of  the  case  I  would  refer 
the  readers  to  Mr.  Kobb^'s  excellent  paper. 

The  distribution  of  the  Vega  gull  has  not  been  very  thoroughly 
worked  out,  for  our  knowledge  of  the  bird  life  of  the  region  it  in- 
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Kolrroa  Delta,  Biberia. 
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liabits  is  very  meager.  •Until  the  limite  of  its  breeding  range  ore 
well  known,  and  until  a  large  eeries  of  specimens  have  been  collected 
in  that  region,  the  correct  status  of  the  species  can  not  be  determined. 

If  not  identical  with  the  herring  gull  it  is  certainly  closely  related 
to  it,  and  its  habits,  so  far  as  we  know,  are  similar.  It  is  therefore 
fair  to  assume  that  its  life  history  closely  resembles  that  of  the  com- 
moner species,  due  allowance  being  made  for  any  differences  in  en- 
Tironment. 

Netting, — ^There  are  three  sets  of  eg^  of  this  species  in  the  author's 
collection,  all  of  which  were  takoi  by  Mr.  Johan  Koren  at  the  ntouth 
of  the  Biver  Kolyma  in  northeastern  Siberia,  where  he  found  it  an 
abundant  species  along  the  Arctic  coast.  Two  of  these  nests  were 
photographed  for  illustration  in  this  work.  The  first  neat  was 
located  on  a  shelf  on  a  steep  bluff  200  feet  high,  on  the  bank  of  the 
river,  where  glaucous  gulls  were  also  nesting.  It  contained  three 
eggs,  which  were  nearly  ready  to  hatch  on  July  10.  Another  set  of 
three  eggs,  incubated  about  15  days,  was  taken  on  July  2.  A  large 
nest  of  moes  and  straws  had  been  built  over  the  root  of  a  stranded 
tree  trunk,  which  drifted  onto  a  low,  grass-grown  islet  of  the  delta. 
The  third  set  was  taken  on  July  6  and  umsisted  of  two  eg^,  incu- 
bated seven  days.  The  nest  was  made  of  moss  and  straws  in  a  bog 
on  a  low  island  of  the  delta ;  a  colony  of  six  pairs  of  Vega  gulls  were 
breeding  on  the  island. 

Eggs. — ^The  above  three  sets  of  eggs  are  bo  different  in  coloring 
that  they  are  worth  describing,  as  representing  the  usual  v8riati<HUi 
in  eggs  of  this  species.  In  the  first  set  Oaa  ground  color  is  ^  deep 
olive  buff**;  the  ^gs  are  sparin^y  ^Kitted  over  the  entire  surface 
with  rather  small  spots  of  "  fuscous,"  "  Vandyke  brown,"  "  Dresdm 
brown,"  and  **  chestnut  brown,"  over  underlying  spots  and  blotches 
varying  frcmk  "  pale  drab  gray  "  to  "  hair  brown."  The  second  set 
is  paler, "  olive  buff,"  one  egg  having  a  decidedly  greenish  tinge ;  this 
latter  ^g  is  heavily  and  fantastically  blotted  with  dark  shades  of 
"  chestnut  brown  "  and  "Vandyke  brown."  The  third  set  represents 
the  brownirfi  type ;  the  ground  color  carries  from  dull "  snuff  brown  " 
to  dull  "tawny  olive";  the  three  eggs  are  all  heavily  spotted,  chiefly 
about  the  larger  ends,  with  confluent  spots  of  "  hair  brown,"  "  drab," 
"  warm  sepia,"  and  dark  "  Vandyke  brown."  All  of  these  eggs  could 
be  closely  matched  with  similar  types  of  herring  gull's  eggs,  which 
they  resemble  in  general  appearance.  The  measurements  of  80 
eggs,  in  various  collections,  average  70.4  by  49.6  millimeters;  the 
eggs  showing  the  four  extremes  measure  77.6  by  60.6,  76.6  by  58.1 
and  65  by  47.5  millimetera 

Plumages. — The  downy  is  similar  to  that  of  the  herring  gull,  bat 
what  specimens  I  have  seen  average  darker  gray  in  ccdor,  lees  huffy. 
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and  are  somewhat  more  heavily  spotted  with  black.  Although  speci- 
mens of  this  bird  are  scarce  in  collections,  I  have  seen  enough  to  con- 
vince me  that  the  molts  and  plumages  are  similar  to  those  of  the 
herring  gull. 

Winter. — Our  check  list  states  that  this  species  migrates  south  in 
winter  to  Japan,  and  does  not  mention  any  southward  migration 
down  the  Pacific  coast  of  North  America;  but  Mr,  Kobbfi  (1902) 
collected  a  series  of  herring  gulls  in  San  Francisco  Bay  during  De- 
cember, 1900,  and  January,  March,  and  April,  1901,  some  of  which 
might  easily  be  referred  to  this  form.  His  series,  and  that  of  the 
California  Academy  of  Sciences,  show  every  gradation  of  color,  from 
the  darkest  vega  to  the  lightest  herring  gull.  The  more  one  studies 
such  material  the  less  faith  one  has  in  Larug  vegae  as  a  species. 

DISTBIBDTION. 

Breeding  range. — Northeastern  Siberia,  known  to  breed  on  the 
Kolyma  River  and  its  delta;  Cape  Bolshaja  Baranof ;  Cape  Kabera 
Island;  and  coast  of  Tchonkatch  (Idligass  Island).  Taken  in  smn- 
mer,  and  probably  breeds  on  the  Siberian  coast  from  the  Taimir 
Peninsula  and  the  Liakoff  Islands  to  Plover  Bay  and  Kamchat^ 
Alaska  breeding  records  are  doubtful. 

Winter  range. — South  along  the  coasts  of  Japan  and  China  io 
Formosa  and  the  Benin  Islands.  Records  from  the  Pacific  coast  of 
the  United  States  are  usually  not  accepted. 

Spring  migration. — Northward  along  the  Asiatic  coast.  China, 
Formosa  Channel,  March  9;  Japan,  Kanagana,  March  29;  Saghalin 
Island,  June  2  {may  breed  there). 

Fedl  migration. — Eastward  to  Norton  Sound,  Alaska,  and  then 
southward  along  the  Asiatic  coast.  Alaska,  Nome,  August  81 ;  St 
Michael,  October  16. 

Carnal  records. — ^Taken  at  Laysan  Island  and  Marcus  Island  in 
the  Pacific  Ocean. 

Egg  dates. — Northeastern  Siberia :  Eight  records,  June  4  to  July 
12 ;  four  records,  June  24  to  July  6. 

LABUB  CAUFORNICUS  Ltwranc*. 
OAUrORVIA  O0LL. 


It  has  always  seemed  to  me  that  the  above  name  should  have  been 
applied  to  the  western  gull,  Larus  ocddentaUay  the  characteristic 
gull  of  the  California  coast,  for  the  subject  of  this  sketch,  Larut 
cdUfoTmicus,  is  essentially  a  bird  of  the  inland  pluns.    It  is  conmton 


by  Google 


b,  Google 


U.   S.   NATIONAL   MUSEUM  BULLETIN    Ml     PL.   1 


BIr  Stick  Liilie,  Bukatchenn. 


by  Google 


JJFB  HISTOKIBS  OF  NOBTH  AMERICAN  OULE£  AJSD  TSRNS.     125 

enough  on  th«  California  coast  in  winter,  together  with  several  other 
q)ecies,  but  it  is  not  known  to  breed  within  that  State  except  in  the 
elevated  regioiu  east  of  the  Sierras  in  the  northern  part  of  the  State. 
Although  we  are  accoetomed  to  associaie  gidls  with  the  seashore  this 
species  seems  to  be  confined,  during  the  breeding  season,  to  the  in- 
terior, where  it  is  widely  distribated  and  in  many  places  abundant, 
particularly  in  the  ricinity  of  the  larger  lakes,  from  nortiiem  Utah 
to  the  barren  groimds  on  the  Arctic  coast.  The  exact  limits  of  its 
distribution  are  none  too  well  known,  for  the  casual  observer  might 
eaoly  mistake  it  for  the  herring  gull,  which  it  closely  resemblea 
The  ranges  of  the  two  apedea  come  together  at  the  eastern  edge  of 
the  Great  Plains,  and  undoubtedly  many  mistaken  identifications 
have  been  made  where  specimens  have  not  been  collected.  Such  was 
the  case  at  Ciane  lAke,  Saskatchewan,  where  the  herring  gull  had 
been  reported  as  breeding  abundantly,  but  where  all  of  the  large  gulls 
that  we  collected  during  two  seasons'  work  proved  to  be  California 
galls,  which  were  very  common. 

ifestingj^-Tho  finest  breeding  colony  of  this  species  that  I  have 
ever  aem  was  at  Big  Stick  Lake  in  that  same  re^on,  30  miles  north 
of  Maple  Creek.  On  June  11,  1906,  our  guide  drove  us  out  through 
shallow  water  to  a  small  island,  about  800  yards  from  the  ^ore.  It 
was  a  low,  flat  islaod,  surrounded  by  gravelly  or  muddy  beaches, 
largely  bare  on  the  higher  portions,  except  for  a  scattered  growth  of 
coarse,  dead  weeds,  but  supporting  quite  a  thick  growth  of  long 
grass  on  the  lower  or  flatter  portion.  It  may  have  contained  more 
than  1  acre  of  land,  but  certainly  not  over  2  acres  at  the  most.  As 
we  landed  a  flock  of  American  white  pelicans  flew  off  from  the  far- 
ther end  and  a  great  cloud  of  California  and  ring-billed  gulls  arose 
frcm  the  center  of  the  idand,  but  we  devoted  our  attention  at  first 
to  the  American  avocets,  which  had  flown  out  to  greet  us  with  their 
yelping  notes  of  protest.  Their  nests  were  placed  in  the  short  grass 
near  the  beach  or  on  the  windrows  of  driftweed  which  lined  the 
shores.  Tliere  were  not  over  a  dozen  pairs  in  the  colony.  A  small 
colony  of  common  terns  were  nesting  in  the  short  grass,  two  nests 
of  spotted  sandpipers  were  found,  Wilson's  phalaropes  were  flying 
about,  and  specimens  of  northern  phalaropes  and  semipalmated  sand- 
pipers were  collected.  In  the  long  grass  we  found  a  pintail's  nest 
with  nine  eggs  in  the  process  of  hatching  and  five  ducks'  nests,  with 
apparently  fresh  eggs,  which  we  took  to  be  baldpates,  though  we 
could  not  identify  them  with  certainty,  as  the  birds  were  not  in- 
cubating. On  the  higher  portion  of  the  island,  among  the  tall  dead 
weeds,  we  found  three  ducks'  nests,  referred  to  hereafter  under  the 
American  merganser,  which  we  were  unable  to  satisfactorily  identify. 
The  California  and  ring-billed  gull  colony  occupied  the  whole  of 
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the  main  portion  of  the  island,  which  was  thickly  covered  with  their 
nests.  We  could  fonu  no  accurate  idea  of  their  number,  aa  we  did 
not  have  time  to  count  the  neets ;  but  to  say  that  there  were  at  least 
X,000  pairs  of  each  species  would  be  a  conserrative  statement.  The 
nests  of  the  ring-billed  gulls  were  chiefiy  on  the  higher  portion  of 
the  island,  while  those  of  the  California  gulls  were  mostly  around 
the  shores  and  on  a  bare,  fiat  point,  thou^  both  species  were  some- 
what intermingled  where  the  two  colonies  came  together.  I  should 
say  that  about  half  of  the  eggs  had  hatched,  for  we  found  hundreds 
of  the  downy  young  hiding  among  the  scanty  TegcAation  and  saw 
them  swimming  out  from  the  shores  in  large  numbois.  This  island 
was  visited  again  by  the  other  members  of  our  party  July  18-^1, 
1906,  when  they  found  the  bird  population  of  the  little  idand  in- 
creased  by  a  nesting  colony  of  14  pairs  of  American  white  pelicans 
and  4  pairs  of  double-cr^ited  cormorants. 

The  California  gulls'  nests  in  this  colony  were  well  made  of  dead 
weeds,  rubbish,  straw,  and  feathers.  Most  of  them  were  on  the  bare 
dry  ground  on  the  open  shores,  but  many  of  them  were  actually  in 
the  water;  probably  these  latter  were  originally  built  on  the  dry 
beach,  but  recent  heavy  rains  had  raised  the  levd  of  the  laira  and 
surrounded  them  with  water;  fortunately  they  had  been  built  hi^ 
enough  to  keep  the  eggs  and  young  dry.  The  nests  varied  greatly 
in  size ;  average  nests  measured  from  14  to  18  inches  in  diameter.  The 
inner  cavity  was  usually  7  inches  wide  by  2  inches  deep;  the  outer 
edges  of  the  nests  were  built  up  from  2  to  6  inches  above  the  ground 
One  extra  large  nefit  measured  26  inches  in  diameter  and  7  inches 
high. 

Mr.  W.  L.  Finley  (1907)  found  an  interesting  colony  of  California 
and  ring-billed  gulls  on  a  tule  island  in  Lower  Klamath  Lake,  Oregon, 
in  May,  1905 ;  I  quote  from  his  account  of  it  as  follows : 

We  were  led  to  the  place  by  watching  the  course  of  the  email  flocks  tliat 
spread  oat  over  the  lake  In  the  morning  and  returned  homeward  about  dusk 
each  evening.  From  a  full  mile  away,  with  our  field  glass,  we  could  see  the 
gulls  rising  and  circling  over  tbe  low-lying  Islands.  As  we  rowed  nearer 
the  birds  came  out  to  meet  ns,  cackling  excitedly  at  the  dubious-looking  craft 
approachlDK  so  near  their  homes.  They  swam  about  on  all  sides,  curloasly 
following  in  the  wake  of  oar  twat.  Cormorants  flapped  along  over  the  surtece, 
pelicans  rose  heavily  from  the  water,  and  gulls  and  terns  got  thicker  and  thicker, 
until  when  the  nose  of  the  boat  pushed  in  at  the  edge  of  tbe  l^nd,  tbe  air 
leaned  completely  tilled  with  a  crying,  chaotic  swarm.  We  stepped  out  amoog 
the  reeds,  but  had  to  tread  cautiously  to  keep  from  breaking  eggs  or  klUlog 
young  birds.  Many  youngsters  crouched  low  in  their  tracks  and  otbers  scudded 
on  In  all  dtrectlona 

Attbough  there  were  at  least  SOO  pairs  of  gulls  nesting  so  close  togetber,  yet 
honsekeniliig  was  Id  no  sense  a  communal  matter.  Tbe  Beats  were  wlUUa  2 
Or  S  feet  of  each  otber,  but  each  pair  of  gulls  had  Its  own  home  ^ot,  and 
the  Invasion  of  that  place  by  any  other  gult  was  tbe  challenge  for  a  flght 
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SsTMvl  UmM  m  were  tbe  excited  qiectaton  of  flgbts  that  were  solDg  on  Jiut 
ootilde  onr  tent.  I  watched  one  old  ben,  wbo  was  ver;  angry  because  abe 
conld  not  And  ber  cbicks.  Aa  one  of  ber  neighbors  lit  near  she  grabbed  tbe 
tall  of  the  Intruder  and  gave  It  a  sharp  Jerk.  At  that  both  birds  gra«ped  each 
other  b7  tbe  bill  and  a  llrelf  set-to  followed.  Tbey  pnlled  and  tagged  till 
nddenly  the  old  hen  let  go  and  grabbed  her  opponent  bj  the  neck  and  began 
ibaking  and  hanging  on  with  all  tbe  tenacltj  of  a  ball  pup,  till  tbe  Intruder 
|ot  enon^  and  departed,  leaving  the  victor  with  a  mouthful  of  featbera. 

Hr.  OUver  Davie  (1889)  says  of  the  nests  of  the  California  gull: 

The  nests  of  tbls  species  are  made  on  tbe  ground  or  built  on  rocks,  and 
•ometlines  wbere  tbe, birds  are  breeding  In  vast  colonies  the  nests  are  placed 
Ml  Stunted  sage  or  greasewood  bushes.  Tbey  are  built  o(  sticks,  grass,  and 
a  few  feathers. 

Egfft. — Ag  with  most  water  birds,  only  oat  brood  is  raised  in  a 
season.  The  nsnal  set  consists  of  three  eggs,  but  two  are  often  con- 
sidered  sufficient ;  four  eggs  are  laid  occasionally,  and  five  have  been 
reported.  Tbe  eggs  are  fflmilar  to  other  galls'  eggs,  bat  they  are 
usually  handsomer  and  often  more  boldly  marked  with  striking 
colors.  The  shell  is  thin  and  lusterless.  The  shape  varies  from  short 
ovate  to  elongate  ovate.  It  is  usually  more  pointed  than  in  other 
gnlla'  eggs,  and  is  sometimes  nearly  ovate  pyriform. 

The  ground  color  shows  a  variety  of  shades  from  "Saccardo's 
amber  "  or  "  buify  brown,"  in  the  darker  specimens,  to  "  light  d»b," 
"smote  gray,*'  or  "olive  buff,"  in  the  lighter  specimens,  which  are 
mnch  commoner.  The  commonest  types  of  eggs  are  spotted  more  or 
less  evenly  with  rather  small  spots  of  irregular  sizes  and  shapes,  but 
many  of  them  are  boldly  marked  with  large  spots  and  blotches ;  often 
lighter  and  brighter  shades  of  brown  seem  to  be  overlaid  on  spots 
of  darker  brown  or  gray,  producing  handsome  effects.  Some  eggs 
are  oddly  decorated  with  fantastic  scrawls  and  irregular  lines,  su^ 
as  are  seen  on  murres'  eggs.  These  markings  are  generally  in  the 
darker  and  richer  shades  of  brown,  such  as  "  bone  brown,"  "  olive 
brown,"  "warm  sepia,"  and  "Vandyke  brown."  Nearly  all  eggs 
show  underlying  spots  of  "  light  violet  gray,"  or  similar  colors.  The 
measurements  of  50  eggs  in  the  United  States  National  Museum  aver- 
age 87.5  by  40.6  millimeters;  the  eggs  showing  the  four  extremes 
measure  71.6  by  47.6,  69  by  50.5,  57.5  by  41,  and  66.fi  by  40.S 
millimeters. 

Tovnff. — I  have  no  data  on  the  period  of  incubation,  whidk  is 
probably  aboat  the  same  as  with  other  large  guUs.  Probably  both 
sexes  incubate.  The  young  are  quite  precocial;  after  a  few  days  in 
the  nest,  they  learn  to  run  about  and  hide  among  the  stones  or  under 
Qte  vegetation  near  their  nests.  They  are  good  swimmers  and,  even 
when  very  small,  vrill  take  to  the  water  readily  and  swim  away  until 
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driven  bock  by  their  parents,  who  k»ep  a  careful  vatch  over  them.    | 
Mr.  Finley  (1907)  saya  of  their  behariora  at  this  time: 

I  Boon  discovered  that  tbetr  greatest  anxiety  seemed  to  be  to  keep  their 
children  croachlog  low  In  the  nest  so  they  would  not  run  away  and  set  lost 
In  the  crowd.  I  saw  one  young  gull  start  to  run  oft  through  the  reede,  hot 
he  hadn't  gone  a  yard  before  the  mother  dived  at  him  with  a  blow  that  seat 
him  rolling.  He  got  up  dazed  and  started  off  in  a  new  direction,  bat  ^e 
rapped  him  again  on  the  bead  till  be  was  glad  to  cronch  down  In  the  dry 
reeds. 

The  parents  seemed  to  recognize  their  own  chicks  largely  by  location.  Ser- 
eral  times  I  saw  old  birds  pounce  upon  youngsters  that  were  running  ^wnt 
and  beat  them  unmerdfully.  It  seemed  to  be  ns  much  the  duty  of  a  gall 
mother  to  beat  her  neighbor's  children  If  they  didn't  stay  home  as  to  whip 
her  own  If  they  moved  out  of  the  nest,  bat  often  this  would  lead  to  a  rough 
and  tumble  fight  among  the  old  birds.  Soroetbnes  a  young  gnll  would  start 
to  swim  ofl  in  the  water,  but  It  never  went  far  before  It  was  pounced  upon 
and  driven  back  shoreward. 

Phtmageg. — The  young  bird,  when  first  hatched,  is  covered  with 
thick,  soft  down  of  plain,  light  colors  to  match  its  surroundings, 
"  lig^t  buff  "  to  "  cartridge  buff,"  brightest  on  the  head  and  breast ;  the 
upper  parts  and  throat  are  clouded  or  variegated  with  light  grayish, 
and  the  head  is  sparingly  spotted  with  dull  black.  These  colors  fade 
out  to  a  dirty  grayish  white  as  the  bird  grows  older.  The  juvetul 
plumage  is  much  like  that  of  the  herring  gull;  the  head  and  under- 
parts  are  dark  and  mottled,  the  dusky  markings  prevailing;  the 
upper  parta  are  boldly  mottled,  each  feather  being  broadly  edged 
with  buffy  white  and  centrally  dua^.  The  first  winter  plimiage, 
which  is  acquired  early  in  the  fall  by  a  partial  molt  of  the  body 
feathers,  is  everywhere  mottled  with  dusky,  the  underparts,  es- 
pecially the  neck  and  breast,  being  tinged  with  cinnamon ;  the  tail, 
which  in  the  young  ring-billed  gull  is  basally  gray,  and  the  primaries 
are  uniform  brownish  black  and  the  biU  is  dark.  This  plumage  is 
worn  for  nearly  a  year  or  until  the  first  postnuptial  molt,  when 
the  bird  is  a  year  old.  This  molt  is  complete,  producing  the  second 
winter  plumage,  which  is  more  or  less  mottled  with  dusky,  except 
OD  the  mantle,  which  now  becomes  more  or  less  clear  "  gull  gray." 
The  new  primaries  aire  nearly  black,  but  with  little  or  no  ■wbU» 
tips;  iha  tail  is  white  at  the  base,  becoming  dusky  near  the  tip.  The 
bill  becomes  yellow  at  the  base,  but  the  outer  half  remains  dusky. 
A  partial  prenuptial  molt  occurs  during  the  latter  part*  of  the 
winter  or  early  spring  in  both  old  and  young  birds,  producing 
whiter  heads  and  necks. 

A  nearly  adult  winter  plumage  is  acquired  at  the  second  post- 
nuptial molt,  when  the  bird  is  a  little  over  2  years  old.  At  this 
molt,  which  is  complete,  the  black  primaries  with  limited  white 
tips  and  the  pure  white  tail,  often  subterminally  marked  with  dusky, 
are  acquired;  the  bill  becomes  wholly  yellow.    Winter  adults  have 
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elongated  dusky  mukiDgB  on  the  crown  and  a  necklace  of  dusky 
spots  on  the  hind  neck,  which  are  lost  at  the  partial  prenuptial 
molt  before  the  next  breeding  season.  The  bright  (dirome  ydlow 
of  the  upper  mandible  and  the  vermilion  of  the  lower  mandible  are 
characteristic  of  the  breeding  season.  Subsequent  seasonal  molts 
of  the  adult  are  merely  repetitions  of  the  complete  postnuptial  in 
the  summer  and  the  partial  prenuptial  molt  in  early  spring,  involv- 
ing only  the  head  and  neck. 

Food. — The  feeding  habits  of  the  California  gull  make  it  one  of 
the  most  useful  of  birds  to  the  agriculturist  of  the  western  plains, 
where  it  makes  its  summer  home.  Kev.  'S.  H.  Goodwin  (1904)  says 
of  its  habits  in  Utah : 

I  have  watcbed  tbem  for  bonrs  as  the;  circled  about  tbe  oewly  plowed 
Oeld,  or  followed  close  beblud  tbe  plowman,  as  blackbirds  do  lu  some  localities, 
or  sunned  themselves  on  the  ridges  of  tbe  furrows  after  s  hearty  meal  of 
worms.  I  have  studied  them  as  they  fared  up  and  down  the  river  In  search  of 
dead  flsh  and  other  garbage,  or  assembled  In  countless  nambera  In  some  retired, 
quiet  slough  where  they  rent  tbe  air  with  their  harsh,  discordant  cries  and 
demoniac  ianghter,  or  sailed  on  gtacefol  wing  in  rising  circles  till  lost  in  the 
deep  bine  of  heaven. 

Mr.  Butcher  (1906)  publishes  the  following  interesting  letter  from 
Mr,  John  E.  Cox,  of  the  Utah  Board  of  Agriculture: 

Oulla  go  all  over  the  State  for  inaccts,  the  greatest  number  visiting  the  beet 
fields,  where  they  keep  down  the  crickets,  grasshoppers,  cutworms,  etc.  They 
took  a  new  diet  this  summer.  Some  alfalfa  fields  were  so  badly  honeycombed 
with  mice  holes  and  runs  that  It  was  Impossible  to  Irrigate  Uiem,  and  they 
were  plowed  up,  mostly  for  beet  culture.  When  tbe  water  was  turned  into 
the  irrigation  ditches  the  mice  were  forced  out  of  their  boles,  and  the  Eulls 
then  caught  them.  They  became  so  prafect  in  their  work  that  they  kept 
abreast  of  the  head  of  the  water  and  picked  up  every  mouse  that  appeared. 
When  gorged  with  victims  they  would  vomit  them  ap  In  piles  on  the  ditch 
bank  and  recommence  their  feeding.  Gulls  are  sacred  In  Ctah,  and  are  so 
tame  that  oftentUnea  they  may  be  caught  by  hand  as  they  follow  the  plow  so 
closely. 

Dr.  A.  K.  Fisher  (1893)  reports  that  a  specimen  of  this  species, 
shot  at  Owens  Lake,  California,  "on  December  28, had  its  craw  full 
of  duck  meat  and  feathers,  and  from  the  actions  of  its  associates 
when  a  duck  was  shot  it  was  evident  that  they  prey  upon  such  game, 
since  the  lake  affords  little  other  food."  During  the  two  seasons  that 
I  spent  in  Saskatchewan  we  saw  the  California  and  ring-billed  gulb 
almost  daily  visiting  the  garbage  heaps  on  the  outskirts  of  Maple 
Creek,  where  they  found  a  good  supply  of  food  to  vary  their  natural 
diet  of  insects  and  other  animal  food  picked  up  on  the  prairies  and 
about  the  lakes.  During  their  winter  sojourn  on  the  Pacific  coast 
they  foUow  the  example  of  others  of  their  kind  and  become  largely 
scavengers  about  the  harbors.  They  also,  probably,  feed  on  fish  to 
some  extent. 
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Behavior. — Mr.  Finley  (1907)  lefera  to  tbur  povera  of  flight  as 
follows : 

Tbese  gnllB  ere  masteni  In  the  air.  I  have  watched  by  tbe  boar  birds  sUntUr 
to  these  following  along  hj  the  wake  Of  a  steamer,  bat  had  never  before  hid 
snch  chances  with  a  camera.  Often  tbe;  poise,  reetlnc  spparentlr  motloelai 
on  outstretched  wlngi.  It  Is  a  dlfflcnlt  feat.  A  smaU  bird  can  not  do  IL  A 
sparrow  hawh  can  only  poise  by  the  rapid  beatlog  of  bis  wings.  The  pill 
seems  to  bang  perfectly  stttl ;  yet  there  Is  never  an  Instaot  when  the  wings  and 
tall  are  not  constantly  adjusted  to  meet  the  dlfCn«nt  air  cnrrents ;  Just  as  Is 
abootliic  the  rapids  In  a  canoe  ttte  paddle  mnst  be  adJnatsd  every  moment  to 
meet  tbe  dlOeroit  eddies,  carrenta,  and  wblrlpeota,  and  It  Is  never  tbs  same  la 
two  dUterrat  Instants.  A  gnll  by  the  perfect  adjustment  of  Its  body,  wlthoat 
a  ^Dgle  flap  of  the  wings,  makes  headway  stralgbt  in  tbe  teeth  of  the  wind.  I  | 
saw  one  retain  a  perfect  eqnUlbrinm  In  a  stiff  breeae  and  at  tbe  some  time  , 
reach  forward  and  acratdi  bla  ear. 

Hr.  Dawson  (1900)  pays  the  following  tribute  to  their  pn>wess  . 
on  the  wing : 

Qracetul,  effortless,  untiring,  but  above  all  mysterhnis.  Is  ttaat  power  of  | 
propulsion  by  which  the  bird  moves  forward  Into  tbe  teeth  of  the  gale  ;  Indeed, 
Is  advanced  all  tbe  more  certainly  and  freely  when  the  wind  Is  strong.  Fron 
the  deck  ol  a  steamer  making  16  miles  an  hour  agalnat  a  lA-knot  breea^  I  once  ' 
stretched  my  baod  toward  a  soanng  galL  He  lay  suspended  In  mtd-^r  wlQiODt  ' 
the  flutter  of  a  feather,  wblle  tbe  air  mshed  past  Mm  at  the  rate  of  80  miles 
an  hour ;  and  he  maintained  the  same  relative  position  to  my  hand,  at  5  or  6 
feet,  for  about  a  mlnnte.  When  be  tired  of  the  game,  he  shot  forward.  And 
again,  there  was  not  In  tbe  motion  the  sUgjitest  perceptible  effort  of  propoUon, 
but  only  a  slightly  sharper  inclination  of  the  body  and  winga  downward.  We 
see  clearly  how  It  most  be,  yet  we  can  not  understand  It  The  gull  Is  a  kite 
and  gravity  tbe  string.  The  bird  Is  a  continually  falling  body,  and  the  wind  H 
contlnnally  preventing  tbe  catastrophe.  Yes,  we  see  It— but  thai,  gravity 
Isn't  a  string,  yon  know;  and  so  why  doesn't  the  wind  take  the  kite  along 
with  it?  Well,  there  you  are;  and  not  even  Hamilton,  who  discovered  goater- 
nlons,  could  have  given  the  matbemaUca  of  It 

Mj  knowledge  of  the  vocal  powers  of  the  California  gall  is  con- 
fined to  what  I  heard  and  noted  on  its  breeding  grounds,  where  its 
vocabulary  was  limited.  The  ordinary  cry  was  a  soft,  low  "  kow, 
kow,  kow,"  or  *'  kuk,  knk,  kuk,"  much  like  the  notes  of  other  gulls. 
When  the  birds  became  much  excited  or  alarmed  they  indulged  in 
shrill,  sharp,  piercing  cries.  Gulls  are  usually  silent  birds,  but  while 
feeding,  quarreling,  or  showing  active  emotions,  they  have  a  varied 
of  notes  to  express  their  feelings  or  to  communicate  their  ideas  to 
their  fellows,  all  of  which  seem  to  be  understood. 

California  gulls  seems  to  be  quiet,  gentle,  harmless  birds,  and  I 
have  no  evidence  to  show  that  they  do  any  appreciable  damage  to 
the  various  species  with  which  they  are  associated  on  their  breeding 
grounds,  though  they  do  occasionally  steal  a  few  eggs  from  un- 
protected nests.  They  have  been  found  nesting  in  colonies  witii 
ring-billed    gulls,   Caspian    terns,    white    pelicans,   double-crested 
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cormonnts,  uid  great  bine  herons.  So  far  as  I  know  they  have 
no  formidable  enemieg  among  birds  and  are  not  much  molested 
by  man.  They  select  for  their  breeding  grounds  islands  in  remote 
Uhee  far  from  the  haunts  of  man,  where  they  are  probably  safe 
until  the  encroachments  of  civilisation  drive  them  out.  They  are 
not  suspicious  or  wild;  in  fact,  they  are  much  tamer  than  most 
gulls,  but  they  do  not  seem  to  be  fond  of  human  society. 

Wmter. — The  fall  migration  is  westward  to  the  Pacific  coast  or 
soDthwestward  to  the  large  inland  lakes  of  the  Southwestern  States 
and  Mexico,  where  they  spend  the  winter,  associating  on  the  coast 
with  various  other  species  of  gulls. 

DISTBIBDTION. 

Breeding  range. — Western  Korth  America.  East  to  Great  Slave 
I>ake  and  northeastern  ITorth  Dakota  (Stump  and  Devils  Lake). 
South  to  northwestern  Wyoming  (Yellowstone  Lake),  northern  Utah 
(Great  Salt  Lake),  western  Nevada  (Pyramid  Lake),  and  north- 
eastern California  (Eagle  Lake).  West  to  central  southern  Oregon 
(Klamath  Lakes)  and  central  British  Columbia.  North  tQ»northem 
Mackenzie  (Anderson  Siver  region).  Occurs  in  summer  from 
Washington  (Bellingham  Bay)  to  southeastern  Alaska  (Ketchikan), 
but  not  known  to  breed  there. 

Breeding  grounds  protected  in  the  following  national  reservations : 
In  California,  Clear  Lake;  in  Nevada,  Anaho  Island  (Pyramid 
Lake);  in  Oxegaa,  Klamath  and  Malheur  Lakes;  in  Wyoming, 
Yellowstone  National  Park. 

Winter  range. — ^Pacific  coast,  from  southern  British  Columbia 
southward  to  southwestern  Mexico  (San  Mateo),  and  from  northern 
Utah  (Great  Salt  Lake)  southward  to  the  Gulf  of  California;  rarely 
east  to  the  coast  of  Texas. 

Spring  migration. — Northeastward  to  the  interior.  Early  dates  of 
arrival:  North  Dakota,  Devils  Lake,  April  24;  British  Columbia, 
Okanagan  Lake,  April  11.  Late  dates  of  departure:  Lower  Cali- 
fornia, San  Jos£  del  Cabo,  May  17;  California,  Monterey,  May  19. 

FaU  migration. — Southwestward  toward  the  coast.  Early  dates 
of  arrival:  British  Columbia,  Chilliwack,  August  26;  Wasldngton, 
Seattle,  August  31;  Oregon,  Netarts  Bay,  September  8;  California, 
Monterey,  August  21  to  October  9;  Lower  California,  Magdalena 
Bay,  November  24.  Late  dates  of  departure:  Mackenzie,  Hay 
River,  November  5 ;  Kansas,  Beno  County,  October  20. 

Caaudl  records. — Has  been  recorded  in  the  Hawaiian  Islands 
(Bryan)  and  in  Japan  (Seebohir-^ 
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Egg  datet. — Utah  and  Nevada :  Fifty-six  records,  May  8  to  June 
26;  twenty-ei^t  records,  May  18  to  30.  North  Dakota  and  Sas- 
katdiewan :  Twelve  records,  June  4  to  ^  Calitomia :  Six  records, 
May  IS  to  20. 

tABUS  DELAWARBNStB  (M. 
Biaa-BILLZD  OUIL. 


Audubon  (1840)  referred  to  this  species  as  "The  Common  Ameri- 
can Gull,"  a  title  which  would  hardly  be  warranted  to-day,  although, 
with  the  possible  exception  of  the  herring  gull,  it  is  the  most  widely 
distributed  and  most  universally  common  of  any  of  the  large  gulls. 
In  Audubon's  time  it  was  probably  more  widely  distributed  and  cer- 
tainly more  abundant  in  some  localities  than  it  is  now ;  he  refers  to 
its  breeding  on  "  several  islands  between  Boston  and  Eastport,  an- 
other close  to  Grand  Manan  at  the  entrance  of  the  Bay  of  Fund;, 
the  great  Gannet  Bock  of  the  Gulf  of  St.  Lawrence,  and  certain 
rocky  isles  in  the  deep  bays  on  the  coast  of  Labrador."  I  have 
visited  ^  of  these  localities  without  finding  or  hearing  of  any 
breeding  colonies  of  ring-billed  gulls,  and  I  can  not  find  anything  ia 
the  published  records  to  indicate  that  they  have  bred  at  any  of  these 
places  in  recent  years,  except  a  few  shifting  colonies  near  Cape 
Whittle  in  southern  Labrador,  found  by  Mr.  M.  Abbott  Frazai 
(1887)  in  1884,  and  one  found  by  Dr.  Charles  W.  Townsend,  referred 
to  below.  The  ring-billed  gull  yields  readily  to  persecution,  is  easily 
driven  away  from  its  breeding  grounds,  and  seems  to  prefer  to  breed 
in  remote  unsettled  regions,  far  from  the  haunts  of  man.  It  could 
never  survive  the  egging  depredations  which  the  herring  gull  hns 
withstood  successfully ;  hence  its  breeding  range  has  been  gradually 
curtailed  as  the  country  has  become  settled.  Although  its  former 
breeding  range  was  nearly  as  extensive  as  that  of  the  herring  gull, 
it  is  now  mainly  restricted  to  the  interior,  in  the  lakes  of  the  prairies 
and  plains  of  the  Northern  States  and  Canada,  where  it  far  out- 
numbers the  herring  gull  and  is  still  the  common  gull.  Here  it  is 
probably  holding  its  own  except  where  civilization  is  driving  it  out 
In  North  Dakota  in  1901,  in  Saskatchewan  in  1905  and  1906,  and  in 
Manitoba  in  1913  we  saw  it  almost  daily  about  nearly  all  the  lakes 
we  visited  and  we  found  numerous  breeding  colonies.  Dr.  P.  L. 
Hatch  (1892)  stated  that  they  had  become  much  more  numerous  in 
Minnesota  through  a  gradual  increase  since  1837,  being  "  extensively 
distributed  over  the  lacustrine  repons  of  the  Commonwealth,  breed- 
ing in  all  places  adapted  to  their  habits." 
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C'ourtahip. — According  to  Audubon  (1840)  mating  takes  place  be- 
fore the  birds  reach  their  breeding  grounds.    He  Bays: 

When  spring  has  falrlj'  commenced,  our  common  gulla  assemble  In  parties  ot 
bnndreds,  and  alight  on  mnd  flats  or  sandj'  beaches,  In  oat  eastern  estuaries 
and  bays.  For  anblle  tbey  regularly  resort  to  these  places,  which  to  the  gulls 
are  what  the  scratchlsg  or  tooting  grounds  are  to  the  pinnated  grouse.  The 
DiBle  gulls,  however,  although  somewhat  pugnacious,  and  not  very  Inveterate  in 
their  quarrels,  making  up  by  clamor  for  the  deBclency  of  prowess  In  their 
toDmaments.  The  males  bow  to  the  temales  with  swollen  throats,  and  walk 
ronnd  them  with  many  odd  gesticulations.  As  soon  as  the  birds  are  paired  they 
give  up  their  enimosltlea,  and  for  the  rest  of  the  season  live  together  mi  the 
best  terms.  After  a  few  weeks  spent  In  these  pr^iaratory  pleasures,  the  flocks 
take  to  wing,  and  betake  themselves  to  tbelr  breeding  places. 

Nesting. — ^My  first  experience  with  the  nesting  habits  of  the  ring- 
billed  gull  was  on  "  the  enchanted  ieles "  of  Stump  Lake,  North 
Dakota,  three  small  islands  in  a  western  arm  of  •the  lake,  now  in- 
cluded in  the  Stump  Lake  Beservation.  Un  May  31, 1901,  and  again 
on  Jtme  15, 1901, 1  visited  these  interesting  islands,  with  Mr.  Her- 
bert K.  Job  (1898)  who  had  previously  described  and  named  them. 
Two  of  the  islands  contained  breeding  colonies  of  ring-billed  gulls, 
consisting  of  about  100  pairs  each;  one  held  a  colony  of  about  75 
pairs  of  double-crested  cormorants;  and  one  a  large  colony  of  com- 
mon terns.  All  of  them  offered  suitable  nesting  sites  for  various 
speciee  of  ducks,  of  which  we  found  no  less  than  10  nests  on  June  15. 
Certainly  the  bird  population  of  these  little  islands  warranted  Mr. 
Job's  title.  The  guila'  nefts  were  placed  upon  the  ground  along  the 
upper  edges  of  the  beaches  and  among  the  rocks  and  bowlders  which 
were  scattered  all  over  the  islands.  They  were  made  of  dried  grasses 
and  weeds,  sometimes  of  small  sticks ;  were  lined  with  finer  grasses 
and  were  often  decorated  with  feathers.  On  May  31  all  the  nests 
contained  eggs,  many  of  which  had  been  incubated  a  week  or  10 
days ;  on  June  Id  not  over  one  quarter  of  the  eggs  had  hatched  and 
many  of  them  still  held  incomplete  sets. 

One  of  the  most  interesting  guU  colonies  I  have  ever  found  was 
on  a  small  island  In  Big  Stick  Lake,  Saskatchewan,  on  June  14, 
1906,  where  large  numbers  of  this  and  the  preceding  species  were 
breeding,  together  with  a  number  of  other  water  birds.  I  have 
already  described  this  colony  more  fully  in  my  account  of  the  nest- 
ing habits  of  the  California  gull.  The  nests  of  the  ring-billed  gulls 
were  on  the  higher  portions  of  the  island,  somewhat  apart  from  those 
of  the  larger  species,  but  mingled  with  them  to  some  extent.  The 
nests  were  made  of  dead  weeds,  straws,  rubbish,  and  feathers ;  they 
measured  from  10  to  Ig  inches  in  diameter,  and  the  inner  cavity 
was  about  9  inches  across  and  2  inches  deep.  Most  of  the  nests  were 
in  open  situatione,  but  some  were  partially  hidden  among  the  rocks 
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and  low  bushes.  About  half  of  the  eggs  hod  hatched,  and  the 
downy  young  were  running  about  or  hiding. 

Bing'billfld  gulls  were  conunon  at  Lake  Winnipegosis,  Hanitoba, 
in  1913.  We  saw  them  almost  daily  and  examined  several  breeding 
colonies.  They  were  on  small  rocky  islets  or  reefs,  where  bowlders 
had  been  piled  up  a  few  feet  above  high  water  and  a  little  soil  had 
accumulated  about  them.  On  one  very  small  reef,  not  over  25  yards 
long,  I  counted  10  nests  of  ring-billed  gulls  and  45  nests  of  doable- 
crested  cormorants.  The  islet  was  thickly  covered  with  nests  of  the 
conunon  tern,  of  which  I  estimated  that  there  were  about  a  thousand 
pairs.  Another  thickly  populated  island,  but  slightly  larger,  was 
visited  on  June  19.  It  was  similar  to  the  other  reefs— an  accumula- 
tion of  bowlders,  with  sandy  or  stony  shores  and  some  soil  in  the 
center,  sparsely  overgrown  with  nettles.  A  cloud  of  gulls  and  terns 
were  hovering  over  it,  which  I  estimated  to  contain  about  100  pairs 
of  ring-billed  gulls  and  500  pairs  of  common  terns.  There  was 
also  a  small  colony  of  double-crested  cormorants  nesting  on  the 
rocks  at  one  end.  The  nests  of  the  gulls  and  terns  were  closely  in- 
tertningled,  sometimes  three  or  four  nests  within  one  square  yard, 
showing  tiiat  the  two  species  were  living  in  apparent  harm<Hiy.  The 
gulls'  nests  were  very  poorly  built  affairs,  the  pocwest  I  had  ever  seen, 
consisting  in  many  cases  of  mere  hollows  lined  with  a  few  sticks 
and  straws.  Some  of  them  were  more  elaborate  and  some  were  pret- 
tily decorated  with  feathers  or  lined  with  green  weeds  or  leaves. 
Most  of  the  nests  contained  three  eggs,  but  many  of  them  only  two. 
No  young  were  seen. 

Audubon  (1840)  fotmd  them  breeding  on  the  Gannet  Hock,  eariy 
in  June,  "  on  the  shelves  toward  the  summit,  along  with  the  guille- 
mots, while  the  kittiwakee  had  secured  their  nests  far  below."  This 
undoubtedly  refers  to  Bird  Kock  in  the  Gulf  of  St.  Hawrence,  whne 
none  of  this  species  have  been  found  breeding  in  recent  years. 

Dr.  Charles  W.  Townsend  writes  me: 

On  July  16,  I&IS,  I  fonnd  a  breeding  colony  of  rin|-blUed  Kulls  on  OnU  Island 
near  Sealnet  Point  or  Point  an  Manrler,  on  tbe  Oanadiao  HAbrndor  cosit  Tbe 
Island  la  close  to  the  shore,  Is  composed  of  KTonlttc  rock  with  sparse  vegetatloo 
of  grass  and  low  herbs,  and  ts  some  10  acres  In  extent.  On  tbe  highest  groimd 
Bbont  200  pairs  of  rlng-MIled  galls  had  their  nests.  These  nests  were  composed 
of  mosB,  sprigs  of  curlew-beny  Tine,  dried  grass,  and  dried-weed  stalks.  Tbe 
nests  were  12  Inches  in  outside  diometer,  6  or  7  inside  diameter,  generally  very 
thin,  bat  sometimes  botlt  np  to  a  belgbt  of  3  or  4  Inches.  They  were  placed 
on  tbe  bare  rock  or  among  the  grass.  A  few  herring  gnlls,  eiders,  imzor-bUIed 
auks,  and  black  guillemots  wwe  also  nesting  on  the  Island. 

Mr.  William  L.  Finley  (1907)  describes  a  large  colony  of  Cali- 
fornia and  ring-billed  gulls  which  he  foimd  breeding  on  a  mardiy 
island  of  floating  tules  in  Klamath  Lake,  Oregon,  which  is  a  decided 
departure  from  their  usu^  habit  of  nesting  on  solid  ground. 
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Mr.  George  (j.  Caotwell  has  sent  me  a  photograph  of  a  remarkable 
iKst  of  a  ring-billed  guU  which  he  found  at  Prince  William  Sound, 
Alaska,  in  June,  ldl2.  Uis  notes  state  that  the  nest  was  "  made  of 
usual  matmal,  but  unique  in  the  matter  of  situation,  placed  in  the 
crown  of  a  dwarf  spruce,  that  grew  to  the  height  of  about  4  feet 
above  the  surface  of  a  small  rock,  upon  which  it  had  taken  root. 
The  rock  set  in  an  open  bay  of  the  salt  water,  about  one-half  a  mile 
from  shore.  On  other  near-by  islands  a  colony  of  Arctic  terns  were 
nesting,  and  on  the  bars  of  a  stream  on  the  near-by  mainland  other 
ring-billed  gulls  had  nests.  This  was  the  only  nest  noted  in  the 
trees  there,  or  on  any  other  occasion." 

Eggs. — The  ring-billed  gull  normally  raises  but  one  brood,  and  the 
full  set  usually  consists  of  three  eggs ;  often  only  two  eggs  are  laid, 
and  sets  of  four  are  very  rare.  The  eggs  are  subject  to  the  usual  varia- 
tions in  gulls'  c^^gs.  In  shape  they  are  usually  ovate  or  short  ovate ; 
the  shell  is  smooth,  thin,  and  almost  lusterless.  The  ground  color 
varies  frcHU  "  Bnissel  s  brown  "  or  "  snuff  brown  "  to  "  pinkish  buff  " 
or  "cartridge  buff"  in  the  commoner  types  of  eggs;  in  the  greener 
^pee  of  eggs,  which  are  rarer,  the  ground  color  varies  from  **  deep 
olive  buff  "  to  "  pale  olive  buff,"  or  in  some  cases  to  "  yellowish  glau- 
cous," which  makes  the  egg  look  much  greener  than  it  really  is.  The 
prevailing  types  of  eggs  show  the  usual  markings  of  gulls*  eggs — 
spots  and  blotches  of  various  sizes  and  shapes  irregularly  distributed; 
some  eggs  are  finely  speckled  all  over;  in  some  the  markings  are 
'confluent  into  a  ring;  and  some  are  handsomely  decorated  with  ir- 
r^ular  scrawls,  splashes,  or  blotches.  Nearly  all  eggs  show  under- 
lying spots  or  blotches  of  various  shades  of  "  quaker  drab,"  lavender 
or  "  mouse  gray."  Theee  markings  are  very  faint  in  the  lighter  types. 
The  heavier  and  darker  markings  are  made  up  of  various  shades  of 
brown,  often  several  shades  on  the  same  egg  overlapping  each  other 
Bs  if  superimposed ;  these  vary  from  "  blackish  brown  "  or  "  fuscous 
black  "  to  "  burnt  umber,"  "  russet,"  or  "  Dresden  brown."  Often  the 
darken  markings  are  on  the  lightest  colored  e^s,  making  strong 
contrasts.  The  measurements  of  40  e^s  in  the  United  States  Na- 
tional Museum  and  the  author's  collections  average  59.3  by  43.3  milli- 
meters; the  eggs  showing  the  four  extremes  measure  64.5  by  42.6, 
S9.S  by  44.5,  54  by  40.5,  and  60.5  by  40  millimeters. 

YoMng. — The  period  of  incubation  is  about  21  days.  The  young 
r«main  in  the  nest  for  a  few  days,  but  soon  learn  to  run  about  and 
hide  among  the  rocks  or  under  the  vegetation  near  their  nests.  They 
learn  to  swim  at  an  early  age,  and  may  often  be  seen  swimming  out 
from  the  shores  of  their  island  home  when  disturbed.  They  are  care- 
^^y  guarded  by  their  anxious  parents  and  driven  back  to  dry  land 
as  soon  as  the  dangerous  intruder  has  departed.  They  seem  to  ap< 
preciate  the  value  of  their  protective  coloring,  and  wiU  remain  hid- 
I74re5— 21 10 
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den  until  forced  to  run,  when  they  become  very  lively.    They  are  fed 
by  their  parents  tintil  able  to  fly  and  forage  for  themselves. 

Plumages. — ^The  downy  young  have  at  least  two  distinct  color 
phases,  both  of  which  are  often  found  in  the  same  nest.  In  the  gray 
phase  the  upper  parts  are  "smoke  gray"  or  "pale  smoke  gray"; 
in  the  buffy  phase  the  upper  parts  are  "  pinkish  buff  "  or  "  vinaceouB 
buff."  They  are  lighter  below  and  almost  white  on  the  breast;  they 
are  distinctly  spotted  with  "  hair  brown  "  or  "  sepia  **  on  the  head  and 
neck,  and  more  faintly  mottled  with  the  same  color  on  the  back. 

The  Juvenal  plumage  is  not  fully  acquired  until  the  young  bird  is 
about  fully  grown,  the  down  disappearing  last  on  the  chest  and 
thighs.  The  upper  parts  are  heavily  and  boldly  mottled;  each 
feather  of  the  back,  scapulars,  lesser  wing  coverts,  and  tertials  is 
centrally  dusky,  broadly  tipped,  and  margined  with  "  pinkish  buff," 
most  conspicuously  on  the  scapulars.  The  greater  wing  coverts  are 
largely  "gull  gray,"  becoming  dusky  near  the  tips,  and  some  are 
tipped  or  edged  with  buffy.  The  primaries  are  mostly  black,  with 
narrow  white  tips ;  the  tail  is  largely  "  gull  gray,"  somewhat  mottled, 
and  with  a  broad  subterminal  band  of  dusl^,  tipped  with  white 
or  buffy  white.  The  tail  is  never  wholly  dusky,  as  in  the  young 
California  gull,  a  good  diagnostic  character.  The  under  parts  are 
largely  white ;  the  crown  and  breast  are  heavily  mottled  with  dusky, 
and  the  sides  are  barred  with  the  same.  The  bill  is  dusky,  with  the 
inner  half  of  the  lower  mandible  light  yellowish. 

Except  for  a  molt  of  some  of  the  body  plumage,  the  first  winter* 
plumage  is  a  continuation  of  the  jnvenal;  the  buffy  edgings  fade 
out  to  white  and  wear  away;  many  new  feathers,  partially  "gull 
gray"  with  dusky  markings,  come  in  on  the  back;  and  the  dusky 
markings  fade  and  wear  away  or  are  replaced  by  white  on  the 
breast  and  head  during  the  winter.  A  partial  prenuptial  molt  in- 
creases the  amount  of  white  on  the  head  and  under  parts. 

A  complete  postnuptial  molt  produces  the  second  winter  plum- 
age, in  which  the  back  is  mainly  or  wholly  "gull  gray,"  the  feathers 
narrowly  edged  with  whitish,  and  the  greater  wing-coverts  are 
largely  the  same;  the  lesser  wing-coverts  are  still  mottled  with 
dusky ;  there  is  much  dusky  in  the  tertials  and  secondaries,  and  the 
primaries  are  plain  brownish  black.  The  tail  is  whiter  basally,  but 
has  a  broad  subterminal  dusky  band.  The  head  and  neck  are  heavily 
streaked  and  spotted  with  dusky,  but  the  under  parts  are  mainly 
white.  The  inner  half  of  the  bill  is  yellowish  and  the  outer  half 
black.  The  partial  prenuptial  molt  produces  pure  white  under 
parts  and  nearly  a  pure  white  head,  with  a  clear  "  gull  gray  "  back. 

At  the  next  complete  molt,  the  second  postnuptial,  when  the 
bird  is  2  years  old,  the  fully  adult  pliunage  is  perhaps  assumed  by 
some  birds ;  but  many,  probably  a  decided  majority,  still  retwn  signs 
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of  immaturity  during  the  third  year.  The  new  primarieE  in  such 
birds  are  black,  but  they  have  only  a  faint  suggestion  of  the  subter- 
minal  white  spot  on  the  outer  primary  or  none  at  all;  undoubtedly 
these  spots  increase  in  size  with  the  successive  molts.  There  is 
more  or  less  dusky  in  the  tertials,  and  the  tall  has  the  black  sub- 
terminal  band  more  or  less  clearly  indicated.  The  remainder  of  the 
plumage  and  the  biU  is  now  like  the  adult.  Such  birds  would  be- 
come fully  adult  at  the  age  of  3  years.  I  have  one  bird  in  my  series 
which  is  quite  heavily  mottled  with  dusky  on  the  breast,  but  is  other- 
wise fully  adult. 

The  complete  postnuptial  molt  of  both  adults  and  young  occurs 
mainly  in  August  and  September,  but  I  have  seen  the  molt  be- 
ginning as  early  as  June.  The  partial  prenuptial  molt,  involving 
the  contour  feathers  only,  occurs  mainly  in  March.  The  winter  adult 
is  similar  to  the  spring  adult,  except  for  a  few  narrow  streaks  of 
dusky  on  the  crown  and  hind  neck;  these  are  less  in  evidence  in 
older  birds. 

Food. — ^The  feeding  habits  of  this  species  make  it  as  fully  bene- 
ficial as  any  of  the  gulls.  Throughout  the  agricultural  regions  of 
the  western  plains,  where  it  is  more  abundant,  it  is  often  seen  in  the 
spring  following  the  plow,  picking  up  worms,  grubs,  grasshoppers, 
and  other  insects.  It  also  does  effective  work  by  feeding  on  field 
mice  and  other  small  rodents.  Dr.  J.  A,  Allen,  according  to  Baird, 
■Brewer,  and  Ridgway  (1884),  states  in  regard  to  their  feeding  habits 
in  Salt  Lake  Valley: 

At  the  period  of  his  visit  these  birds  ipent  tnucli  of  their  time  on  Uie  aond 
bars  uf  Weber  River,  and  Ht  eertaln  hours  of  the  day  rose  in  the  air  to  feast 
on  (he  grasshoppera,  on  whtcb  they  seemetl  at  tbis  time  almost  wholly  to  sub- 
Blst.  The  stoniftchs  of  those  galls  that  were  kilted  were  not  only  fllled  with 
gnMshoppers,  but  some  birds  had  stuffed  themselves  so  fall  that  these  coald 
be  seen  when  the  birds  opened  their  moatha.  And  It  was  a  curious  fact  that 
the  gollB  captured  the  grasshoppers  In  the  air  and  not  by  walking  over  the 
ground,  aa  they  hnve  been  said  to  do.  Sailing  around  In  broad  circles,  as  thongh 
soaring  merely  for  pleasure,  the  birds  seized  the  flying  grasshoppers  as  eeally. 
If  not  as  gracefully,  as  a  swallow  while  to  rapid  flight  secures  Ita  prey  of  smaller 
Insects. 

I  have  seen  ring-billed  gulls  hovering  over  a  flock  of  feeding  red- 
breasted  mergansers  and  darting  down  at  them  as  they  rose  to  the 
surface.  They  were  apparently  trying  to  rob  them  of  or  make  them 
drop  some  of  the  fish  they  had  caught. 

We  found  this  and  the  foregoing  species  frequenting  r^fularly  the 
garbage  dumps  on  the  outskirts  of  the  prairie  towns  and  acting  as 
scavengers  along  the  shores  of  the  lakes  in  Saskatchewan.  On  the 
seacoasts  it  does  its  part  with  other  species  in  deaning  up  the  floating 
refuse  in  our  harbcwB,  and  gathers  in  large  numbers  where  garbage 
is  regularly  dumped,  feasting  on  the  misoellaneons  diet  it  finds.    It 


by  Google 


188  BUU^TIN   113,  UNITED  STATES  NATIONAL  MUSEUM. 

does  considerable  damage  on  its  breeding  grounds  by  destroying  tin 
eggs  of  other  speciee  associated  with  it.  I  have  seen  a  party  of  ring- 
billed  gulls  break  and  suck  nearly  every  egg  in  a  colony  of  double- 
crested  cormorants  when  the  latter  had  been  kept  off  their  nests  for 
an  hour  or  two ;  but  I  doubt  if  they  would  have  dared  to  molest  them 
if  the  cormorants  had  not  been  driven  away  by  our  presence.  It 
occasionally  robs  the  nests  of  the  avocet,  but  it  does  not  seem  to  molest 
the  nests  of  the  common  tern,  with  which  it  is  intimately  associat«d; 
and  I  have  never  known  of  its  disturbing  any  of  the  ducks  which  nest 
on  its  breeding  grounds.  Probably  the  terns  are  able  to  defend  their 
eggs  and  the  duck*s  nests  are  too  well  hidden. 

Behavior. — Hie  flight  of  the  ring-billed  gull  is  not  markedly  dif- 
ferent from  that  of  the  other  larger  gulls;  it  is  light  and  graceful 
as  well  as  strong  and  long  sustained.  It  can  poise  stationary  in  the 
air  when  facing  a  good  breeze  without  moving  its  wings  except  to 
adjust  them  to  the  changing  air  curroits,  and  can  even  sail  along 
against  the  wind  in  the  same  manner.  It  is  often  so  poised  while 
looking  for  food  on  the  water,  but  if  the  wind  conditions  are  not 
favorable  it  is  obliged  to  hover.  When  food  is  discovered  it  either 
plunges  straight  downward  or  floats  down  more  slowly  in  a  spiral 
curve,  and  picks  up  its  food  without  wetting  its  plumage.  When 
alighting  on  the  water  its  wings  are  held  high  above  it  as  it  drops 
lightly  down  with  dangling  feet.  It  swims  gracefully  and  buoyantly, 
sitting  lightly  on  the  surface.  It  rises  neatly  from  the  water.  It  has  no 
very  distinctive  fieldmarks  and  closely  resembles  several  other  species, 
but  it  is  somewhat  smaller  than  the  California  gull  and  very  much 
smaller  than  the  herring  gull;  it  also  has  a  lighter  gray  mantle  and 
less  white  in  its  black  wing  tips.  The  black  ring  in  its  bill  is  not 
always  in  evidence  and  can  not  be  seen  at  any  distance. 

Its  notes  are  similar  to  those  of  other  closely  related  gulls,  but 
they  are  on  a  higher  key  than  those  of  the  two  larger  species  referred 
to  above.  When  alarmed  or  when  its  breeding  grounds  are  invaded 
it  utters  a  dirill,  piercing  note  of  protest — kree,  kreeee — like  the  ciy 
of  a  hawk,  but  when  its  excitement  has  somewhat  subsided  this  note 
is  softened  and  modified  and  the  subdued  kowy  kow  kow  notes  are 
often  heard  from  a  flock  of  gulls  floating  overhead.  It  is  often 
noisy  while  feeding,  while  a  cloud  of  hovering  gulls  show  their  ex- 
citement by  a  chorus  of  loud  squealing  notes  and  shrill  screams. 
While  pursuing  its  ordinary  vocations  it  is  usually  silent,  except  for 
an  occasional  soft,  mellow  kowk. 

The  ring-billed  gull  is  a  highly  gregarious  species,  both  on  its 
breeding  grounds  and  in  its  winter  resorts,  congregating  in  larg« 
flocks  of  its  own  species  and  associating  with  a  variety  of  other 
species,  with  all  of  whom  it  seems  to  live  in  perfect  harmony.  Ex- 
cept for  its  cowardly,  egg-robbing  habits,  it  is  a  gentle  and  harmlees 
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creature.  It  seems  to  have  no  enemies  from  which  it  has  much  to 
fear  except  man.  Its  universal  habit  of  nesting  on  islands  saves  it 
from  the  attacks  of  predatory  animals. 

Winter. — During  the  winter  months  much  of  its  time  is  spent  at 
sea  following  the  coastwise  vessels  in  company  with  other  gulls  in 
search  of  such  morsels  as  it  may  pick  up,  hovering  in  clouds  about 
OUT  harbors  where  garbage  is  dumped,  or  resting  in  large  flocks  on 
sand  bars  or  mud  flats  at  low  tide — a  season  of  rest  and  recreation, 
with  freedom  to  roam  where  it  will. 

DismiBunoN, 

Breeding  range. — Mainly  in  southern  Canada.  East  to  Hamilton 
Inlet  and  southern  Labrador  (Point  au  Maurier).  South  to  northern 
New  York  (Adirondacks,  casually),  central  Ontario  (Muskoka 
Lake,  Georgian  Bay,  etc.).  Lakes  Huron  and  Michigan  (formerly), 
Wisconsin  (Green  Bay,  formerly) ,  northern  North  Dakota  (Devil's 
Lake  region),  and  northern  Utah  (Great  Salt  Lake).  West  to  central 
southern  Oregon  (EJamath  Lakes)  British  Columbia  (Sfauswap 
Lake),  and  southern  Alaska  (Prince  William  Sound).  North  to  cen- 
tral Mackenzie  (Great  Slave  Lake),  eastern  Keewatin  (north  of  Fort 
Churchill),  and  James  Bay  (Fort  George). 

Breeding  grounds  protected  in  the  following  national  reservations : 
In  Oregon,  Malheur  Lake ;  in  North  Dakota,  Stump  Lake. 

Winter  range, — ^From  Massachusetts  (irregularly)  southward 
along  the  Atlantic  coast  to  Florida  and  Cuba;  and  along  the  Gulf 
Coast  to  Mexico  (Tehuant«pec) ;  west  to  the  Pacific  coasts  of  Mex* 
ico  and  the  United  States,  southward  to  Oaxaca,  and  northward  to 
British  Columbia;  in  the  interior  north  to  Colorado  (Barr  Lakes), 
more  rarely  Idaho  (Fort  Sherman),  Montana  (Lewiston),  and  the 
Great  Lakes  (Chicago  and  Detroit). 

Spring  migration. — Northward  along  Atlantic  coast  and  in  the 
interior;  northeastward  from  the  Pacific  coast.  Early  dates  of  ar- 
rival: Connecticut,  Saybrook,  March  8;  Newfoundland,  April  19; 
Missouri,  St.  Louis,  March  7;  Iowa,  Keokuk,  March  8,  and  Storm 
Lake,  March  15;  South  Dakota,  Sioux  Falls,  March  19,  and  Ver- 
milion, March  31 ;  North  Dakota,  Devils  Lake,  average  April  16, 
earliest  April  11 ;  southern  Manitoba,  average  April  25,  earliest 
April  21 ;  Mackenzie,  Pelican  Hiver,  May  9.  Late  dates  of  departure : 
Florida,  Big  Gasparilla  Pass,  May  22;  North  Carolina,  Pea  Island, 
May  10;  New  Jersey,  Atlantic  City,  June  20;  Texas,  Corpus  Christi, 
April  12;  Louisiana,  New  Orleans,  April  28;  Missouri,  Kansas  City, 
May  3 ;  Wisconsin,  Madison,  May  17. 

Fall  migration. — Eastward,  southward,  and  westward  to  the 
coasts.    Early  dates  of  arrival:  Massachusetts,  Chatham,  Septem- 
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ber  7;  South  C&rolina,  Charleston,  September  26;  Florida,  Fernan- 
dina,  September  16;  Mississippi,  Bay  St.  Louis,  October  10;  Califor- 
nia, Los  Angeles  County,  September  17.  Late  dates  of  departure: 
Gulf  of  St.  Lawrence,  Anticosti  Island,  September  18;  Massachu- 
setts, Woods  Hole,  November  17 ;  North  Dakota,  Harrisburg,  Octo- 
ber 17 ;  Colorado,  Denver,  November  12 ;  Utah,  Provo,  November  30. 

Casual  records. — Accidental  in  Hawaiian  Islands  (one  taken  in 
winter  1901)  and  in  Bermuda  (January  1,  1849). 

Effff  dates. — North  Dakota :  Forty-eight  records.  May  9  to  June  22 ; 
twenty-four  records.  May  31  to  June  IS.  Saskatchewan  and  Mani- 
toba: Seventeen  records,  June  4  to  23.  Quebec  Labrador:  Ten 
records,  June  20_to  30. 

LABUS  BBACHTHBTKCHUS  BlchmrdHn. 
BHOBT-BrLLXD  OTTLL. 


The  North  American  counterpart  of  the  common  mew  gull  of 
Europe  is  so  closely  related  to  it  that  many  ornithologists  question 
the  specific  distinction  of  the  two  species.  The  characters  on  which 
they  are  separated  are  very  slight  and  not  very  constant ;  there  is  so 
much  individual  variation  in  both  forms  that  they  seem  to  intergrade 
and  may  yet  be  proven  to  be  no  more  than  subspecies.  The  short- 
billed  gull  is  a  widely  distributed  and  common  species  throughout 
the  whole  of  the  interior  of  Alaska  and  the  northern  portions  of  the 
northwest  territories.  It  is  a  marsh-loving  species  and  frequents  all 
the  flat  marshy  country  of  the  coast  and  interior,  as  well  as  much  of 
the  wooded  region  in  the  vicinity  of  lakes,  ponds,  and  streams. 

Spring. — Mr.  Lucien  M.  Turner  (1886)  says: 

The  ahort-billecl  gull  arrives  at  St.  Michael  according  to  tlie  openness  o( 
the  scHson.  It  comes  Id  few  numbers  as  soon  as  large  cracks  are  made  in  tlK 
Ice.  This  vaaj  be  early  as  tlie  1st  of  May  or  as  late  as  the  29th.  The  seOMH 
of  1874  was  nnnsually  open.  Upon  our  arrival  at  St.  Hichnel,  on  May  2!!,  ban- 
dreds  of  these  gulls  were  dflng  over  tbe  bay.  In  the  course  of  a  few  days  tbey 
became  lees,  so  that  by  the  middle  of  June  only  few  pairs  were  seen.  In  later 
years  they  were  not  abundant  at  any  time,  though  tbe  breaking  up  of  the  ■<« 
was  accompanied  with  visits  of  numbers  of  them. 

Turner's  failure  to  note  them  after  the  middle  of  June  was  doubt- 
less due  to  their  being  busy  with  family  duties.  Early  in  June  tbey 
forsake  the  outer  bays  and  scatter  over  the  tundra  where  they  con- 
struct their  nests.  Often  their  breeding  places  are  several  miles  back 
from  the  coast,  which  they  visit  less  frequently  until  after  the  young 
are  on  the  wing. 


by  Google 


'.  S.   NATIONAL   MUSEUM  BULLETIN    113     PL.   37 


Lakp  AtluhoskH,  Saskatdiev 


by  Google 


b,  Google 


b,  Google 


b,  Google 


tJFE  HISIOBIES  OF  NORTH  AMEBICAN  GULLS  AND  lEItNS.     141 

Neitmg. — Mr.  Hereey  found  a  nest  of  this  gull  near  St.  Michael, 
Alaska,  on  June  19,  1916,  containing  an  egg  on  the  point  of  hatch- 
ing and  a  young  bird  only  a  few  hours'  old.  The  nest  was  on  a  small 
islet  in  a  tundra  pond;  the  islet  was  only  a  few  yards  long  and  about 
2  feet  above  the  level  of  the  water.  The  nest  was  merely  a  hollow 
in  the  ground,  about  8  inches  in  diameter  and  8^  inches  deep,  scantily 
lined  with  dry  grass ;  it  was  located  in  the  center  and  on  the  highest 
part  of  the  islet.    His  notes  say : 

When  abont  one-etghth  of  a  mile  away  one  of  the  pareuts  flew  about  above 
me  screatDlng  loudly.  As  I  drew  nearer  the  bird  came  lower  Oown  and  when 
within  75  yards  of  the  nest  she  flew  directly  over  It  and  hovered.  White 
photographljig  it  both  birds  darted  repeatedly  at  my  head,  and  when  I 
finally  left  tbey  followed  me  for  half  a  mile. 

Dr.  Joseph  Grinnell  (1900)  made  some  interesting  observations  on 
the  nesting  habits  of  this  species  on  the  ICowak  delta,  Alaska.  He 
writes: 

The  lakes  which  the  Bhort-bllled  gulls  mostly  frequented  were  usually  sur- 
rounded b7  Bpmce  trees,  which  In  the  delta  are  more  low  and  scrubby  than 
fiuther  In  tbe  Interior,  I  had  In  vain  searched  for  the  gulls'  nests  on  small 
bare  Islets  1b  the  lakes  and  on  grassy  points,  such  as  tbe  gulls  with  which  I  was 
previously  familiar  would  be  likely  to  select  for  nesting  sites.  Although  I 
failed  to  find  any  sign  of  nests,  still  the  birds,  by  their  uneasy  actions,  Inti- 
mated that  there  must  be  eggs  or  young  somewhere.  Finally  on  the  16th  of 
Jane  I  determined  tu  discover  the  secret,  and,  armed  with  patience,  selected  a 
secluded  biding  place  among  some  scrub  spruces  near  a  lake,  yet  where  I  had 
a  good  view  of  It  Two  pairs  of  short-billed  gulls  kept  flying  about  above  me 
for  a  long  time,  occasionally  alighting  on  the  tops  of  the  spruces  surrounding 
tbe  lake.  I  kept  track  of  each  of  tbe  tour  gulls  as  best  1  could,  and  finally  saw 
one  settle  close  down  on  the  bushy  ti^  of  a  tree  on  the  other  side  of  the  lake. 
Then  It  dawned  on  me  that  the  nests  might  be  in  trees.  I  took  my  bearings  on 
the  tree,  and  started  around  the  lake.  Before  I  had  nearly  reached  the  vicinity 
I  was  met  by  the  gnlls,  one  of  which  began  to  dive  at  me  again  and  again. 
It  wonld  fly  high  above  me  and  then  swoop  down  past  my  head  with  a  shrill, 
startling  scream.  Just  as  the  bird  passed  me  It  would  void  a  limy  mass  of 
taecee,  and  with  such  disagreeable  precl&loa  that  1  was  soon  streaked  with 
white.  On  climbing  the  spruce,  which  was  about  12  feet  tall,  I  discovered  the 
nest  It  was  almost  completely  bidden  from  below  by  the  flat,  busby  top  of 
tbe  spruce  on  which  it  was  placed.  The  nest  was  a  shapeless  mass  of  slender 
twigs  and  hay,  9  inches  across  on  top.  There  was  scarcely  nny  dupression  and 
1  found  the  shells  of  two  of  the  eggs  broken  on  the  Rrouinl  beneath,  probably 
pitched  ont  by  a  severe  wind  of  tbe  day  before.  Tbe  single  %g  secured  was 
considerably  Incubated.  After  I  left  the  nest  the  gulls  followed  me  a  long 
ways,  dashing  down  at  me  at  Intervals  as  before  described.  I  found  several 
n»re  nests  by  carefully  esnmlning  tlie  bushy  topped  spruces  around  lakes,  bot 
none  contained  eggs.  Probably  tbe  jaegers  which  I  saw  In  the  vicinity  were 
responsible  for  this.  One  of  tbe  nests  was  only  about  7  feet  above  the  water 
on  a  leaning  epmce  at  the  edge  of  a  pond.  The  rest  of  the  nests  were  from 
10  to  20  feet  above  the  ground  In  spruucs  erowliiK  UL';ir<;st  the  water's  edge. 
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Mr.  Roderick  McFarlane  (1891),  who  collected  many  sets  of 
eggs  in  the  Anderson  River  re^on,  Baj^ : 

Its  nest  tB  usually  a  small  cavity  la  the  sand  by  the  Bide  of  a  stream  or  a 
sheet  of  water ;  but  It  also  frequently  builds  on  a  stump  or  tree,  and  In  BaHi 
cases  dry  twigs,  hay,  and  mosses,  are  used  In  Its  construction.  Ilie  parents  do 
their  utmost  to  drive  away  Intruders. 

Effffs. — The  short-billed  gull  ordinarily  lays  three  eggs,  but  often 
only  two.  They  are  ovate  or  short  orate  in  shape;  usually  the 
former.  The  ground  color  varies  from  "  Saccardo's  umber  "  or  "  ba- 
bella  color"  to  "olive  buff."  The  eggs  are  spotted  and  blotched 
evenly  or  irregularly  or  in  a  wreath  near  the  larger  end,  with  the 
darker  shades  of  brown,  such  as  "  bone  brown,"  "  bister,"  "  sepia,"  or 
"snuff  brown ^';  also  with  various  shades  of  ** brownish  drab." 
Sometimes  the  eggs  are  finely  scrawled.  The  measurements  of  40 
eggs,  in  the  United  States  National  Museum  average  57  by  41  milli- 
meters; the  eggs  showing  the  four  extremes  measure  63  by  41.5, 
58.5  by  43,  50.5  by  40.5,  and  51.5  by  37  millimeters. 

Phimagea. — The  young,  when  first  hatehed,  is  well  covered  with  a 
warm  coat  of  soft,  thick  down,  "  pale  drab-gray  "  to  "  pale  smoke- 
gray"  on  the  upper  parts,  sides,  and  throat;  "pale  pinkish  buff" 
on  the  breast  and  belly;  and  tinged  with  the  latter  color  on  the  rades 
of  the  head  and  neck.    The  frontal  and  loral  region  is  clear  black,    i 
The  sides  of  the  head  and  neck  are  boldly  and  clearly  spotted  witli    ' 
black  in  a  very  distinct  pattern,  the  spots  coalescing  into  an  indis- 
tinct Y  on  the  crown;  an  irregular  W  on  the  occiput;  a  large,  dis- 
tinct crescent  on  the  cervix;  and  a  small  crescent  on  the  throat    I 
The  remainder  of  the  upper  parte  are  heavily  but  less  distinctly 
mottled  with  duller  black,  becoming  grayer  posteriorly.    The  under 
parts  are  unspotted.  ' 

I  have  not  seen  any  specimens  showing  the  development  of  the 
first  plumage  from  the  downy  stage,  but  I  have  a  good  series  of 
young  birds  collected  in  August.    This  plumage  shows  considerable    , 
individual  variation,  but  is  always  more  or  less  heavily  mottled  both    ' 
above  and  below.    Often  the  throat,  and  sometimes  the  belly,  is 
nearly  or  quite  immaculate  white ;  sometimes  the  entire  under  parts, 
below  the  throat,  as  well  as  the  neck  and  head,  are  uniform  "  drab-    i 
gray,"  or  "  vinaceous  gray,"  and  always  these  parte  are  heavily 
clouded  with  these  colors.    The  feathers  of  the  back,  scapulars,  and 
wing-coverts  are  centrally  dusky  and  broadly  edged  with  pale-grayish 
buff;  the  primaries  are  uniformly  dusky;  the  rectrices  are  basally 
gray,  somewhat  mottled,  with  nearly  the  terminal  half  dusky,  and 
white-tipped.    From  this  plumage  the  progress  toward  maturity  be- 
gins early  and  continues  all  through  the  first  year,  by  fading,  wear,    ' 
and  molt.     The  "gull  gray"  of  the  mantle  sometimes  begins  to 
appear  in  November,  and  by  April  or  May  this  color  predominates 
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on  the  bfick.  The  white  increases  on  the  head  and  imderpsrts,  so  that 
in  the  spring  some  individuals  are  largely  white  below ;  but  in  most 
cases  the  bellies  are  more  or  less  clouded  with  dusky.  The  wings  and 
tail  also  fade  out  to  nearly  white  in  the  lighter  areas. 

A  complete  postnuptial  molt  prodaoes  the  second  winter  plumage, 
which  is  worn  for  one  year.  This  much  resembles  the  adult  plumage. 
The  head  and  neck  are  heavily  mottled  with  dushy  in  the  fall, 
but  become  pure  white  by  wear  and  molt  during  the  winter  and 
spring.  The  back  is  wholly  "  gull  gray,"  and  the  wings  are  largely 
so,  but  there  is  some  dusky  mottling  on  the  bend  of  the  wing,  Ttu 
tail  is  largely  white,  but  there  is  a  eubterminal  black  band,  varying 
in  extent  in  different  individuals.  The  primaries  are  brownish  black, 
not  deep  black  as  in  adults,  with  a  large  white  spot  near  the  tip  of  the 
outer  and  sometimes  a  smaller  one  on  the  second. 

At  the  second  postnuptial  molt,  which  is  complete,  the  adult 
winter  plumage  is  usually  assumed  at  the  age  of  about  2  years. 
This  is  the  same  as  the  adult  nuptial  plumage,  except  that  the  head  is 
strealrad,  the  throat  is  spotted,  and  the  neck  is  clouded  with  dusky, 
all  of  which  disappears  at  the  partial  prenuptial  molt.  The  white 
spaces  and  gray  wedges  in  the  primaries  are  not  always  fully  de- 
veloped in  third-year  birds,  but  become  more  pronounced  at  suc- 
ceeding molts.  Other  traces  of  immaturity  are  often  retained  dur- 
ing the  third  winter. 

Food. — Mr.  Turner  (1886)  gives  the  following  account  of  the 
feeding  habits  of  the  short-billed  gull : 

At  Atkha  laland.  In  the  early  part  of  Augost,  1879,  a  small  fvecies  of  fleh 
(MaUoliM  villotut)  waa  thrown  np  by  tbe  waves  onto  the  beach.  These  flsh 
cast  tbelr  siwwn  In  tbe  sand  and  is  covered  by  the  next  wave.  Tbe  guile  of 
tbii  Bpedes  follow  tbe  wake  of  these  fishes,  and  daring  tbe  spawning  season 
deronr  many  thousands  of  them.  At  Amcbitka  Island  1  observed  this  species 
freqnentlDg  the  beach  at  low  tide  and  secuiing  the  sea  urchins,  wblch  ocaiT 
plentifully.  Tbe  birds  seize  the  prey,  carry  It  several  yards  into  the  air  and 
then  drop  It  on  the  rocks,  or,  as  it  frequently  happens,  Into  tbe  little  pools  left 
by  the  receding  tide.  These  pools  are  of  variable  depth,  but  when  of  not  more 
than  a  few  inches  deep,  the  bird  again  took  the  object  to  drop  it,  perhaps  Into 
tbe  same  place;  evidently  not  with  tbe  Intention  of  washing  any  objectionable 
matter  from  Its  surface,  but  simply  from  the  fact  that  the  bird  had  not  yet 
learned  to  calculate  tbe  law  of  falling  bodies,  yet  when  the  sbellflsb  was 
dropped  on  tbe  rocks  and  broken  open  the  bird  greedily  devoured  the  well- 
fllled  ovaries.  These  gulls  and  the  ravens  frequently  carry  tbe  shells  far  to  tbe 
Inland  and  there  break  them  open  with  their  beaks.  The  «dd  shells  may  be 
frequently  found  on  a  knoll  of  ground  or  tuft  of  grass. 

Doctor  Kelson  (1887)  says  that  *' along  the  coast  of  Bering  Sea  they 
feed  upon  sticklebacks  and  other  small  fry  which  abound  in  the 
sluggish  streams  and  lakes."  Mr.  E.  A.  Preble  (1908)  found  that 
"  three  spedmens  collected  May  12  had  been  feeding  on  water  beetles 
{Dytiacus  dauTicut)."    Mr.  Hersey  frequently  saw  them  feeding  on 
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the  garbage  dumps  near  St.  Michael.  During  the  fall  and  wintw 
they  forage  regularly  with  the  larger  gulls  about  the  harbors  and 
shores  where  garbage  and  other  offal  is  to  be  found. 

Behavior. — In  its  flight  and  swimming  habits  the  ^oit-billed  gull 
does  not  differ  materially  from  the  larger  species.  Mr.  HerBe; 
observed  that  the  adults  show  considerable  'curiosity,  following  die 
intruder  about  orer  the  tundra,  and  that  the  young  are  ev«i  tamei, 
circling  about  within  15  or  20  feet  for  several  minutes  at  a  time, 
turning  the  head  from  side  to  side  and  wat^^hing  intently,  but 
making  no  sound. 

Doctor  Grinnell  (1900)  remarks: 

Their  osnal  notes  are  louder  and  sharper  than  those  of  the  glaucous  gnlli 
and  remind  one  of  the  barli  of  a  terrier. 

Doctor  Nelaon  (1887)  says: 

They  show  consiUernbte  curiosity  upon  the  appearance  of  an  intruder,  and 
very  frequently  follow  one  for  some  distance,  uttering  a  sharp,  querulous 
"kwew,"  kwew."  When  one  or  more  are  shot  the  others  circle  about  a  few 
times,  but  show  ver?  little  solicitadie  over  the  fate  of  their  companlonB.  Vna 
the  18th  to  25tfa  of  July  most  of  the  young  are  ahle  to  fly.  and  early  tn  Aut 
old  and  young  gather  along  the  courses  of  streams  or  near  the  larger  lakes. 
From  this  time  on  many  of  the  birds  are  found  also  about  low  spits  and  mod 
flats  along  the  coast.  The  young  frequently  follow  boats  for  long  distances  oi 
a  stream  or  near  shore,  and  they  are  so  unsuspidons  that  tbey  may  afanost 
be  knocked  down  with  a  paddle.  The  old  birds  pass  throu^  tbe  fall  monlc 
the  latter  half  of  August,  and  by  the  middle  at  September  they  aie  in  the  new 
dress  and  gradually  disappear  from'  tbe  north,  until  by  the  end  of  tbls  moDtb 
tbey  become  rare.  In  Septemt>er  they  fraternize  more  commonly  with  tbe 
kittlwake  than  at  any  other  seaaon  in  tbe  bays  and  along  the  coaat 

Mr.  Mersey's  notes,  however,  state : 

When  the  young  are  well  grown  and  ahle  to  fly  they  Join  the  flocks  o 
glaucous  gulls  feeding  about  the  bays  and  tide  creeks.  They  appear  to  preltf 
the  sodety  of  this  species  to  that  of  their  own  kind,  as  I  bare  rq>eated]; 
observed.  Flocks  of  adult  short-billed  gulls  have  been  met  witb  contlaaalli 
without  seeing  any  young,  but  practically  every  flock  of  glaucous  will  craitski 
at  least  two  young  ^ort  bills.  Oenerally  two  are  found  together,  probably  a 
family. 

Winter. — The  fall  migration  carries  the  short-billed  gulls  down 
the  Pacific  coast  to  their  winter  range  from  Puget  Sound  to  southern 
California,  where  they  are  fairly  common  all  winter,  associated  with 
Pacific  kittiwahes,  glaucous-winged,  western,  herring,  and  Bona- 
parte's gulls — a  mixed  party  of  seacoast  scavengers.  Mr.  W.  L.  Daw- 
son (1909)  gives  the  following  account  of  this  spedee  on  the  coast  of 
Washington  in  winter : 

A  CLTtaIn  childish  Innocence  and  simplicity  appear  to  distinguish  these  birds 
from  Ihe  more  soph  let  lea  teil  herrings  and  glaucoos- wings.    They  are  the  si 
fry  of  the  great  gull  companies  which  throi^  our  borders  in  winter,  allowed  to 
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sbsre.  Indeed,  wben  Petro  dumps  a  rich  load  of  restaurant  waste,  but  expected 
to  tak«  a  gmmblltig  back  seat  when  the  supply  of  food  Is  more  Umtted.  One 
mof  eee  at  a  glance  that  they  are  not  fitted  for  competition.  Their  bills  are 
not  Mily  Bhorter,  but  much  mure  delicately  proitortloned  thau  those  of  the  other 
gulls;  while  tbelr  gabbling,  duck-like  uotes  oppose  a  mild  alto  to  the  screams 
and  hlgb  trunipetlngs  of  tlieir  larger  congeners. 

Gulls  of  this  aud  allied  species  are  quick  to  appreciate  the  advantages  of 
protected  areas.  Aioug  the  water  frout  or  uear  steamers,  where  shooting  would 
uot  be  allowed,  tliey  becouje  very  bold.  Short-bills,  however,  do  not  stand 
about  on  pailugs,  piles,  aud  roofs,  as  do  the  glaucous-ivlnes,  but  rest,  instead, 
utmost  exclusively  on  the  water.  Thus,  If  one  attempts  to  bnit  the  gulls  with 
an  offering  of  bread  laid  on  the  wharf  rail,  the  larger  gulls  will  begin  to  line 
tbe  neighboring  rails  and  posts,  craning  their  necks  hungrily  or  snatching  ex- 
posed fragments;  but  the  short-bills  will  settle  upon  the  water  and  draw  near 
to  the  piling  below,  content  to  catch  such  crumbs  as  tali  from  tbe  liigb-set 
table. 

DISTHIBDTION. 

Breeding  range. — Northwestern  North  America.  East  to  Mackenzie 
Valley.  South  to  northern  Saskatchewan  and  Alberta  (Athabasca 
I<ake),  northern  British  Columbia  (Atlin  Lake)  and  southern 
Alaska  (Glacier  Bay  and  Prince  William  Sound).  West  to  the  Ber- 
ing Sea  const  of  Alaska  (Nushagak  and  Norton  Sound)  and  St.  Law- 
rence Island.  North  to  northern  Alaska  (Kowak  River  and  Cape 
Lisbume),  Herschel  and  Baillie  Islands,  and  northern  Mackenzie 
{Fort  Anderson). 

Winter  range. — Pacific  coast  of  the  United  States  from  the  south- 
em  end  of  Vancouver  Island  and  the  Puget  Sound  region  southward 
to  southern  California  (San  Diego). 

Spring  migration. — Northward  along  the  coast  and  eastward  to  the 
interior.  Early  dates  of  arrival:  British  Columbia,  Queen  Char- 
lotte Sound,  April  6;  Alaska,  Admiralty  Island,  April  24,  Mount 
McKinley,  May  10,  St.  Michael,  May  11,  and  Kowak  River,  May  15; 
Mackenzie,  Fort  Simpson,  May  8,  and  Great  Bear  Lake,  May  23. 

Fall  migration. — The  reverse  of  the  spring.  Early  dates  of  arrival : 
British  Columbia,  Chillawack,  August  26;  Oregon,  Scia,  September 
21 J  California,  Berkeley,  October  9,  Monterey,  October  29,  Ventura, 
November  26  and  San  Diego,  December  11.  Late  dates  of  departure: 
Alaska,  Icy  Cape,  July  30,  Cape  Nome,  August  28,  Camden  Bay, 
September  8,  St,  Michael,  September  23,  Unalaska,  October  1,  and 
Sitka  region,  October  7;  Mackenzie,  Lake  Hardisty,  August  25. 

Casual  records. — Has  been  taken  in  Quebec  City  (Dionne),  in  Wy- 
oming (Wind  River  Mountains,  August  28,  1893),  and  in  Kurile 
Islands  (February). 

Egg  dates. — Athabasca,  Mackenzie  region :  Nineteen  records.  May 
28  to  July  5 ;  ten  records,  June  15  to  21.  Alaska :  Thirteen  records. 
May  30  to  July  5 ;  seven  records,  June  16  to  20. 
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LABDB  CAimi  LhuuM*. 
XEW  a-tTLL. 
HABITS. 

Contributed  b»  Chariea  Wendell  TovrntenS. 

This  gull,  also  called  sea-mew  or  common  gull,  is  a  natave  of  north- 
ern Europe  and  Asia,  and  is  given  a  doubtful  place  in  the  Check 
List  of  the  American  Omlthotogists'  Union  by  the  statement  that 
it  is  "accidental  in  Labrador  (!)".  In  Birds  of  Labrador,  by 
Towusend  and  Allen  (1907),  the  whole  matter  waji  carefully  inTesti- 
gated,  and  as  no  new  light  has  been  thrown,  it  seems  worth  while 
to  quote  the  results  here : 

The  following  ie  from  Aadnbott's  I^brador  "  Journal,"  under  date  of  June 
18,  1833.  "John  k  Co.  found  an  Island  (near  Little  MecatUna)  with  npwardi 
of  200  nests  of  the  Larui  canus,  all  with  egga,  but  not  a  young  hatched.  Tbe 
nesta  were  placed  on  the  bare  rock;  formed  of  seaweed,  about  6  Incttea  In 
diameter  wltbln  and  a  foot  without ;  some  were  mucb  thicker  and  larger  tben 
others;  In  many  Instances  only  a  foot  apart.  In  others  a  greater  distance  wat 
found.  The  eggs  are  much  smaller  than  those  of  Lanu  marintu."  BlUott 
Coues  adds  the  following  note  after  Larut  cantti:  "  Common  gnll. — ^Tbls  record 
raises  an  Interesting  question,  which  con  bardl;  be  settled  aatlsfactorllT- 
Lanit  canut,  the  common  gull  ot  Europe,  la  given  by  various  authors  la 
Audubon's  time,  besides  himself,  as  a  bird  of  the  Atlantic  Coast  of  Nortli 
America,  from  Labrador  southward.  But  it  Is  not  known  as  such  to  omitb- 
ologiats  of  the  present  day."  In  his  Notea  on  the  Ornithology  of  Labrador 
(In  Proc.  Acad.  Nat.  Scl.  Phila.,  1861,  p.  2M>  Dr.  Coues  gives  L.  delotMreiuit, 
the  ring-billed  gull,  three  speclments  of  which  be  procured  at  Henley  Harbor, 
August  21,  1860.  These  were  birds  of  the  year,  and  one  of  them,  afterwaidt 
sent  to  England,  was  Idcntlded  by  Mr.  Howard  Sannders  as  L.  canua  <P.  Z. 
8.,  18T7,  p.  178;  Cat.  B.  Brit.  Mns.,  XXV,  1896,  p.  281).  This  would  seem  to 
bear  out  Audubon's  Journal ;  but  the  "  common  American  gull "  of  his  pubUsbed 
works  iB  the  oue  he  calls  L.  zonorlivnchua  (I.  e.,  L.  deloicarentit)  ;  and  on 
page  1S5  of  the  Birds  of  Am.,  8vo  ed.,  he  gives  the  very  incident  here  nar- 
rated In  his  Journal  as  pertaining  to  the  latter  species.  The  probablUUes  are 
that,  notwithstanding  Dr.  Coues's  finding  of  the  supposed  L.  canut  in  Labra- 
dor, the  whole  Audubonlan  record  really  belongs  to  L.  dHauiarentis. 

The  mew  gull,  although  common  during  the  migrations  on  the 
English  coasts,  does  not  breed  south  of  the  Scottish  border,  according 
to  Saunders  (1889),  who  says  that  its  trivial  name,  "common  gull," 
has  led  to  many  errors.  In  Scotland,  the  Hebrides,  Orkneys,  and 
Shetland  it  breeds  in  abundance,  and  s  few  breeding  haunts  are  to 
be  found  in  Ireland.  It  also  breeds  in  Norway  and  Sweden  and 
northern  Russia  and  Siberia.  In  winter,  according  to  Saundeis 
(1889),  "it  occurs  on  the  shores,  lakes,  and  rivers  of  the  rest  of 
Europe  down  to  the  Mediterranean;  also  on  the  African  side  of  the 
latter  as  far  as  the  Suez  Canal." 
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Neetinff.—Tias  gull  breeds  in  colonies  od  the  shores  of  lakes  or  of 
the  sea  not  far  above  the  water.  It  is  especially  fond  of  grassy 
islands,  and  often  makes  its  nest  among  the  wrack  thrown  up  on  the 
Bhore.  It  has  been  found  in  Norway  breeding  on  the  shores  of  lakes 
4,000  feet  above  the  sea.  Instances  are  on  record  where  it  has  occn- 
pied  the  deserted  nest  of  a  crow  in  bushes  or  trees.  The  nest  is  gen- 
erally rather  large,  and  is  made  up  of  seaweed,  grass,  weed  stalks, 
bits  of  heather,  etc 

Egg9 — ^Three  eggs  constitute  a  set.  They  are  olive  brown  to 
rtraw  color  in  color,  or  even  pale  blue  or  tight  green,  spotted  and 
streaked  with  brown  and  black.  The  average  measurements  are 
2.25  by  1.60  inches. 

Toung. — ^The  downy  young  ere  of  a  yellowish  gray  color,  lighter 
on  the  face,  throat,  and  abdomen.  The  upper  parts  and  throat  are 
marked  with  large  blackish  spots.  One  of  these  spots  always  touches 
the  base  of  the  upper  mandible. 

Behavior. — Saunders  (1889)  says: 

Aa  a.mle  this  gall  does  sot  go  far  from  land,  and  owing  to  Its  being  one  of 
the  flnt  to  seek  the  sbore  on  tbe  approaCb  of  coarse  weather,  It  has  been  made 
the  subject  of  many  rhymes  and  poetical  allusions.  It  feeds  on  small  flsh, 
ttrallnslis,  cmatBceana,  etc.,  and  may  frequently  be  se^i  picking  up  smbs  on 
tbe  furrows  In  company  with  rooks,  while  It  will  sometimes  eat  grain. 

Macgillivray  (1852)  says: 

The  fields  having  been  cleared  of  their  produce  and  partially  plowed, 
to  prepare  them  for  another  crop,  the  "  sea  mews,"  dewrttng  the  coasts,  ap- 
pear  la  large  flocks,  irtilch  find  subsistence  In  lacking  up  tbe  worms  and 
larrae  tbat  have  been  exposed.  These  flocks  may  be  met  with  here  and  there 
at  long  Intervals  In  all  the  agricultural  districts,  not  only  In  the  neighborhood 
of  the  sea,  but  In  the  parts  most  remote  from  it  Although  they  are  most 
nnmerons  In  stormy  weather.  It  Is  not  the  tempest  alone  that  Induces  them  to 
■dvance  Inland ;  for  In  the  flnest  days  of  winter  and  spring  they  attend  npon 
the  phnr,  or  seardi  the  grass  flelda  aa  osslduoasly  as  at  any  other  time. 

This  gull  also  picks  up  floating  offal  from  the  surface  of  the  Trater, 
and  catches  small  fish,  such  as  sand  eels  and  yonng  herring.  From 
the  beaches  and  rocks  on  the  shore  it  picks  up  Crustacea,  moUusks, 
echinoderms,  etc.  In  general  habits  it  closely  resembles  the  ring- 
billed  guIL  Its  flight  is  light  and  buoyant  and  it  dips  down  to  the 
water  gracefully,  rarely  if  ever  plunging  below  the  surface.  Its 
cry  is  shrill  and  somewhat  harsh. 

niSTBIBUnON. 

Breeding  ronye.— Northern  Europe  and  Asia.  East  to  northeastern 
Siberia  (Gichiga  and  Marcova,  Anadyr  District)  and  Kamcha&a. 
South  to  latitude  63°  N.  West  to  the  British  Isles.  NorUi  to  the 
Arctic  coast  of  Europe  and  Asia. 
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Winter  range. — From  the  Britieh  Isles  soutii  to  the  Canary 
Islands,  the  Mediterranean  Sea,  northern  Africa,  the  Nile  Valley, 
and  the  Persian  Gulf,  and  on  the  Asiatic  side  to  Japan  and  China. 

Casual  records. — Has  been  taken  once  in  North  America  (Henley 
Harbor,  Labrador),  a  young  bird  of  doubtful  identity.  Becordg 
from  California  refer  to  other  species. 

Egg  dates. — Great  Britain:  Twenty-two  records,  May  6  to  July 
18;  eleven  records,  May  16  to  June  1. 

LAB1IS  HEEBHANKI  Cudn. 
HZESKAnrS  QTTLL. 


Among  the  mi^ed  flocks  of  large  gulls  which  frequent  the  beaches 
of  southern  California  we  frequently  see  a  few  and  sometimes  many 
smaller  gulls  conspicious  by  their  dark  color  and  long  legs.  Some 
seem  to  be  wholly  black  or  dark  brown ;  these  are  the  young  birds, 
which  are  present  more  or  less  all  the  year  round.  Others,  with  con- 
spicuous white  heads,  are  the  adults ;  these  are  absent  during  the  later 
part  of  the  spring  and  early  summer,  while  on  their  breeding  grounds 
farther  south.  The  species  is  very  well  marked  and  entirely  unlike 
any  other  species  of  Larus.  It  has  even  been  placed  by  some  writers 
in  another  genus,  Blasipua,  together  with  two  or  three  other  species 
found  in  other  parts  of  the  Pacific  Ocean,  which  its  general  ap- 
pearance seems  to  warrant.  It  is  different  from  other  ^olls  also  in 
its  migrations,  being  the  only  one  of  our  gulls  which  migrates  south- 
ward to  breed  and  northward  again  to  spend  the  fall  and  winter. 

Courtship. — Mr.  Wilmot  W.  Brown  jr.,  has  given  us  the  only 
account  we  have  of  the  courtship  of  this  species.  He  was  fortunate 
enough  to  arrive  on  the  Island  of  Ildefonso,  in  the  Grulf  of  Cah- 
fomia,  early  enough  to  see  it.  I  quote  frcHn  his  notes,  published  by 
Col.  John  E.  Thayer  (1911),  as  follows: 

When  1  first  arrived  (March  2fi)  there  were  an  Immense  aumber  of  bird*. 
The  males  were  constantly  aeea  fluttertng  over  ttte  females  on  the  gruond, 
near  their  nests:  but  no  eggs  were  laid  antil  April  2.  It  seems  the;  spend 
some  time  in  courtship  before  settltog  down  to  their  matrimonial  Outles.  Tli€ 
female  when  In  passion  emits  a  peculiar  squeaky  sound  as  she  coaxes  the 
male  by  squatting  down  and  going  through  the  most  Indlcrotis  motions.  I 
have  also  seen  a  pair  holding  on  to  each  other's  Mils,  a  kind  of  tug-of-vnr 
affair;  then  they  would  back  away  and  go  tlirough  a  suggestion  of  a  dance, 
but  all  the  time  talking  to  earh  other  In  low  love  tones.  Ttie  appearance  of 
a  duck-hawk  would  send  them  nil  flying  to  sea.  They  would  return,  however, 
very  quickly. 

On  the  sontheaatera  end  of  the  Island,  facing  the  sen,  there  Is  a  large  semlclrcu. 
lar  shaped  depression,  wblch  covers  about  G  acres.  It  la  qnlte  level  on  the  bot- 
tom and  covered  with  gravel,  with  here  and  there  blocks  of  lava  scattered  about 
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It  IR  well  protected  from  the  northwest  wind,  which  prevailB  here  In  March 
and  April.  At  the  time  I  arrlred  on  the  Island  Immense  numbers  of  these 
gulls  had  congregated.  They  Ut^'all;  covered  the  ground.  They  were  so  occu- 
pied In  their  love  making  that  they  paid  very  little  attention  to  na.  Their 
cries  deadened  the  cries  of  all  the  other  birds,  and  they  kept  It  up  all  throvgh 
Ibe  night 

Ketttnff. — The  nest  In  all  cases  was  simply  a  well-formed  depression  In  the 
ground  with  no  lining  whatsoever.  There  must  have  been  over  Ifi.OOO  Heermann 
galls  nesting  on  this  Idand. 

Mr.  Pingree  I.  Oabum  (1909)  found  a  colony  of  Heermann'e  gulls 
breeding  "  on  a  remote  rock  off  the  coast  of  the  State  of  Jalisco, 
Mexico,  in  about  the  parallel  18°  N."    He  writes : 

l^e  rock  was  about  2S  feet  high  and  50  by  ISO  feet  across,  with  a  plat  of 
coarse  bunch  grass  a  foot  high  In  the  center,  and  along  the  edge  a  barren  strip 
ol  white  rock,  broken  up  taer«  and  there  wltb  crevlcea  and  bowldera.  The 
rock  contained  81  pairs  of  breeding  birds,  ascertained  after  a  careful  count 
The  birds  In  the  nesting  grounds  behaved  Id  much  the  same  manner  as  the 
western  gulls,  but  were  tamer,  swooping  down  wUhIa  a  foot  of  my  head  and 
Blighting  nearby  while  I  was  photographing  In  the  colony. 

A  cursory  snrvey  o*  the  rock  showed  that  It  was  steep  on  nil  sides.  The  birds 
imdoubtedly  preferred  the  level  ground  for  a  nesting  place,  as  only  one  aet  was 
found  on  this  cllft  The  neets  were  located  usually  between  bowlders  or  nestled 
down  In  the  hunch  grass  In  the  center  of  the  rock.  Those  In  the  grass  were 
asnally  well  made  of  sticks,  dry  grass,  and  weeds,  and  sometimes  with  a  alight 
llDlng  of  feathers.  They  were  much  better  made  and  more  compact  than  those 
of  the  western  gull.  Several  nests  In  my  collection  still  show  their  original 
Aape  and  construction;  also  retain  the  strong  odor  peculiar  to  these  birds 
on  their  nesting  grounds.  A  few  sets  were  totind  with  almost  no  nest;  simply 
a  cap^haped  cavity  scantily  lined  with  shells  and  a  stick  or  two.  The  nests 
were  well  scattered  about  over  the  rock,  no  close  grouping  being  evident.  The 
measurements  of  the  nests  average.  In  Inches — outside  width,  10;  depth,  2). 
No  other  species  of  gull  was  seen  In  company  with  the  Heermann  gults,  and 
none  within  hundreds  of  miles  of  these  Islands. 

The  first  visit  to  the  rock  was  on  Aftil  11.  At  thia  time  about  ooe-tblrd  of 
the  eggs  were  heavily  Incubated.  The  renminder  were  In  nil  the  lesser  stagea 
The  sets  contain  two  and  three  eggs  In  oboiit  eqnnl  numbers,  with  a  possible 
majority  of  three. 

Efffft. — ^The  eggs  show  the  greatest  variation  In  color.  The  general  ground 
color  Is  pearl  gray  with  a  very  slight  creamy  tinge.  In  some  the  ground  color 
Is  ashy  fray  and  In  others  light  bluish  gray.  All  the  eggs  are  spotted  and 
blotched,  the  markings  showing  no  particular  ruie  for  location  at  one  end  or 
the  other.  They  have  (aint  lavender  spots,  which  are  covered  with  smnller 
bot  more  distinct  spots  of  grayish  brown,  umber,  grayish  blue,  and  dark 
lavender.  They  are  ver>-  rorely  scratched  with  floe  lines,  bnt  occasionally  the 
^wts  and  splashes  show  a  trend  to  a  tengthwli^e  direction.  A  few  examples 
also  have  faint  wreatha  about  the  large  end.  Where  this  occurs  the  area 
inside  the  wreath  Is  usually  void  of  heavy  markings  and  decorated  only  with 
fnlnt  Irregular  lavender  spots.  In  extreme  examples  the  eggs  range  from  one 
egg.  which  Is  Indistinctly  specked  with  cinnamon  brown  and  marked  evenly 
with  faint  lavender,  to  an  egg  which  has  a  gn'und  color  twice  os  deep  as  the 
egg  Just  mentioned,  and  heavily  splotched  with  dark  olive  and  dark  lavender. 
There  Is  also  one  set  of  three  whlcb  Is  especially  unlike  the  others.  In  tbat  the 
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eggs  Kre  smaUer  and  more  elooEated.  botb  ends  of  tbe  egg  being  almost  Identi- 
cal In  &I1BP&  Tbls  set  1b  differently  marked  alaot  The  spots  are  dinar  and 
not  clearlr  defined  as  In  tbe  remalDder  of  the  series.  Id  all,  they  are  the  hand- 
smnest  eggs  of  any  ^MCies  of  this  genns  which  I  hsve  ever  seau 

The  measnrementB  of  53  ^gs,  in  various  collections,  average  59^  l^ 
43.7  millimeters;  the  eggs  showing  the  four  extremes  measure  64  by 
45  and  53  by  37.5  millimetera 

Plumaget, — The  downy  young  is  covered  with  short,  thick  down, 
which  on  the  bead,  thn»t,  breast  and  flanks  is  '*  pinkish  birff"  or 
"  pale  pinkish  buff,"  becoming  paler  toward  the  belly,  which  ia  pure 
white.  The  back  is  grayish  white,  mottled  with  duE^,  and  there  an 
a  few  dusky  spots  on  the  top  of  the  head.  I  have  seen  no  specimens 
illustrating  the  change  into  the  first  plumage. 

Cooee  (1903)  says  of  the  young  of  the  year: 

Entire  plnmage  d€«p  sooty  or  fnllglnoas-blacklA ;  all  the  feathers,  but 
eq>eclally  those  of  back  and  npper  wing  coverts,  edged  with  graylah-wUte. 
Primaries  and  secondaries  black,  as  In  adalts,  with  otAj  traces  of  white  t^ 
on  tile  former.    Tail  blat^  very  narrowly  tipped  with  dnll  wblt& 

Birds  that  I  have  seen  in  what  I  caU  the  juvenal  plumage  have  tha 
greater  luid  lesser  wing-coverts  and  the  feather  edgings  "olive 
brown.**  They  apparently  change,  by  a  partial  and  gradual  molt, 
from  this  into  Uie  first  winter  plumage  between  June  and  October, 
the  wing-coverts  becoming  grayer,  the  li^t  edgings  of  the  feathers 
disappearing  by  wear,  and  more  or  lees  white  appearing  on  tiie 
throat  and  chin.  During  the  first  spring  the  wholly  blac^  tnll  of 
the  young  bird  becomes  dnll  reddish  cm  the  basal  half.  This  plumage 
is  worn  until  the  next  smnmer,  the  first  postQUptial  molt,  if  it  may 
be  so  called,  beginning  in  June.  This  complete  molt  produces  the 
second  winter  plumage,  which  is  similar  to  the  first  winter,  except  that 
the  primaries  and  rectrioes  are  blacker  and  very  narrowly  edged 
with  pale  brown ;  the  upper  tail-coverts  are  more  sla^ ;  tiie  head  and 
nape  are  clear  slate-black,  the  mantle  is  darker  slate-black  and  the 
bill  is  practically  like  the  adult. 

A  year  later  the  young  bird  assumes  a  third  winter  plumage,  simi- 
lar to  that  of  the  winter  adult,  except  that  the  dark  mottling  on  the 
head  is  more  extensive,  including  the  whole  head  and  throat,  and  all 
the  colors  are  darker.  The  white  predominates  on  the  throat,  but 
the  rest  of  the  head  is  very  dark.  The  wings  and  tail  of  the  adult 
plumage  are  assumed,  but  there  is  great  individual  variation  in  tiia 
extent  of  the  white  tips  of  the  primaries  and  the  rectrices,  tium^ 
the  latter  are  always  broadly  tipped  with  white.  At  the  next  pre- 
nuptial  molt,  which  is  only  partial,  including  mainly  the  head  and 
neck,  young  birds  become  indistinguishable  from  adults;  they  are 
then  nearly  8  years  old. 
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The  postnuptial  molt  of  adnlts,  whi4^  is  complete,  oocuts  mainly 
in  July  and  August,  though  it  is  oftm  prolonged  into  September. 
Adolts  in  the  fall  may  be  distinguished  from  young  birds  by  being 
somewhat  lighter  in  color  both  above  and  below,  with  the  gray  of 
the  body  plumage  fading  off  gradually  into  the  white  of  the  head 
and  neck;  in  young  birds  this  change  is  much  more  abrupt.  The 
head  and  neck  are  much  whiter  in  old  birds,  with  much  less  dus^ 
mottling,  confined  principally  to  the  top  and  sides  of  the  head.  The 
partial  prenuptial  molt  b^^ins  in  December,  and  by  January  or 
February  the  pure  white  head  of  the  nuptial  phunage  has  been 
acquired.  The  white  tips  of  the  primaries  wear  away  partially  or 
wholly  before  spring,  and  the  white  tips  of  the  rectrices  also  dis- 
appear before  the  postnuptial  molt. 

Food. — Although  the  food  of  Heermann's  gull  consists  largely  of 
fish  and  other  sea  food,  which  it  obtains  offshore,  it  also  indi^ges 
freely  in  a  great  variety  of  other  foods  and  does  its  part  as  a  scaven- 
ger along  the  shores  and  on  the  beaches  with  the  other  gulls,  where 
it  does  not  seem  to  be  at  all  fastidious  as  to  its  diet.  Dr.  George 
Suckley  {I860),  however,  says: 

This  qiedea,  unlike  the  ting-bUlecI  and  many  otber  soils,  does  not  seem  to 
be  fond  of  feeding  on  the  shores  and  bare  flats,  but  Is  almoat  always  (In  that 
Tfdnlty  at  least)  found  on  the  kelp  beds  floating  In  the  deep  water  some 
distance  from  shore.  Whether  they  are  attracted  to  these  kelp  beds  by  the 
h<^>eB  of  finding  small  shelUlsh  la  the  upturned  and  netllke  roots  of  such  plants 
as,  detached  from  their  fastenings  on  the  bottom,  have  become  entangled 
together  and  with  others  In  slto,  or  because  these  floating  Islands  afford  a  con- 
venient resting  place  where  they  can  rest  to  a  great  extent  secure  from  their 
enemies  of  the  land,  I  can  not  say ;  bnt  presume  that  the  presence  of  a  sopply 
of  food  must  be  a  great  Inducement. 

Mr.  A.  W.  Anthony  (1906)  describes  their  method  of  catdiing 
fish  as  follows: 

When  herring  are  snlnunlng  In  compact  schools  near  the  snrtaca  botb  Heer- 
mann's and  western  gulls  secure  them  by  approaching  the  school  from  behind 
and  flying  near  the  surface  of  the  water,  making  rqieated,  quick  dips  Into  the 
acbooL  The  flah  seek  safety  In  the  depths  the  Instant  anything  occurs  to  alarm 
tbem,  but  soon  return  to  the  surface,  so  that  the  gulls  by  stalking  them  from 
the  rear  are  eiabled  to  approach  quite  near  before  the  Bsb  are  alarmed.  As 
soon  as  the  limits  of  the  school  have  been  passed  the  gall,  rising  higher  In  the 
air,  returns  by  a  wide  circuit  and  again  passes  over  the  school  from  the  rear. 
As  the  fldt  all  swim  In  one  direction.  In  a  compact  mass,  these  tactics  aOord  tbe 
gnlls  a  decided  advaotage,  which  seems  to  be  thoroughly  ondeistood.  I  think 
that  the  Heermann's  gull  secures  about  one  out  of  five  fish  tliat  are  snapped  at 
and  tbe  western  half  as  many.  Royal  tern  and  tlte  other  gulls  employ  these 
same  methods  bnt  to  a  less  extent 

They  have  also  been  found  to  feed  on  shrimps  and  other  crustaceans 
and  mollusca. 
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Behavior. — I  bxve  nerer  noticed  anything  pecoliar  or  distinctive  in 
the  fli^t  of  this  species,  vhich  is  very  madi  lite  that  of  the  larger 
gulls ;  nor  can  I  find  anything  of  interest  in  regard  to  it  in  print. 
The  species  is,  of  course,  easUy  reoogiiized  in  life  by  its  very  distinc- 
tive colors  in  all  plumages. 

Mr.  Anthony  (1906)  refers  to  its  voice  as  a  "  whining  catlike  cry" 
while  attacking  the  pelicans  to  rob  them  of  their  food.  2£r.  O^nrn 
(1909)  says: 

Their  cry  was  on  oft-repeated  "cow-ank,"  "cow-eek,"  given  wb»i  hlgb  In 
Oie  air,  and  a  rapid  sattaral  "  caw-ca-ca-«a  "  when  borerins  near  the  nest 

Mr.  W.  L.  Dawson  (1909)  writes  that,  if  disturbed  in  their  sum- 
mer loafing  places,  "  they  suddenly  take  to  wing  and  fill  the  air  with 
low-pitched  mellow  cries  of  strange  quality  and  sweetness,  as  Giej 
make  off  to  some  distant  rendezvous.** 

Though  not  so  much  of  an  egg  thief  as  some  other  gulls,  it  is  some- 
what of  a  pilferer  of  food  and  quite  bold  in  attacking  species  larger 
than  itself  which  are  too  stupid  to  resist  its  persecution.  Mr. 
Anthony  (1906)  has  given  us  the  following  interesting  account  of 
its  method  of  robbing  the  pelicans : 

Heermann's  gull  Is  br  far  the  most  active  and  saccessful  in  catching  small 
flsh  from  the  surface ;  but  as  a  rale  will  seldom  attempt  to  catch  Us  own  din- 
ner If  there  are  any  pelicans  among  the  del^ates  to  the  conTcntlon.  There 
are  times  when  the  herring  are  so  thick  and  so  driven  from  below  by  the 
large  flsh  that  the  pelicans  will  sit  on  the  snrface  and  snap  them  up  without 
plnnglng,  as  Is  their  normal  method,  from  a  height  of  from  10  to  SO  feet  In  the 
air.  If  the  flsh  are  swimming  the  deep  plnnge  often  carries  the  bird  com- 
pletelf  nnder  the  surface,  and  when  a  second  later  he  bobs  np  like  a  cork  he 
Is  sare  of  flndlng  at  least  one,  often  two  Heermann's  gnlls  exitectantly  await- 
ing the  result.  If  there  are  two  they  will  esaatlr  take  up  stations  on  eacb 
elde  and  bat  a  foot  Id  front  of  the  peltcan,  which  sUll  holdfl  Its  huge  bill  and 
pouclt  nnder  the  water.  It  may  be  that  the  pelican  does  not  yet  know  tin 
resnit  of  his  efForts,  for  In  plunging  the  pouch  Is  used  as  a  dip  net  and,  f( 
nothing  else,  it  Is  fall  of  water,  which  la  allowed  to  escape  past  the  loosely 
closed  mandibles  until,  perhaps  S  or  10  seconds  after  the  bird  made  bis  plDOEe, 
a  flatt«  Is  seen  In  the  pouch,  annonndng  one  or  more  struggling  Tictfns.  It 
Is  still  an  opra  question,  however,  whether  th^  will  be  eaten  by  the  gnll  or 
the  pelican,  and  the  latter  is  seemingly  well  aware  that  a  herring  In  the  gullet 
Is  worth  two  In  the  pouch,  for  it  will  often  wait  several  seconds  for  &  Hiot- 
able  opporttinlty  for  disposing  of  the  catch;  the  gulls  meantime  constanti; 
uttering  their  nasal  whining  note  and  keeping  well  within  reaching  dlstsace 
of  the  ponch.  When  the  critical  moment  arrlveB  the  pelican  throws  the  bill  op 
and  attempts  to  swallow  the  flsh.  but,  with  cat-ltke  qntckoess,  one  or  both  gulls 
make  a  simitar  effort,  and  should  the  flsb  In  Its  struggles  have  Uimst  Its  tall 
er  head  past  the  edges  of  the  mandibles,  as  very  often  happens,  it  Is  an  even 
chance  that  the  gull  gets  the  prize;  In  fact,  I  have  often  seen  a  Heermann  gull 
reach  well  into  the  ponch  and  get  away  with  a  flsh  In  the  very  act  of  sllpphig 
down  the  throat  of  the  pelican. 

1  rememtier  a  very  amnelog  incideot  of  this  nature  I  once  witnessed  od  the 
coast  of  Lower  Caltfomla.     The  pelican,  after  securing  a  herring,  "backed 
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water "  until  It  was  sup[>08ed  to  be  far  enough  from  lU  paraalte  to  venture 
swallowing  It,  but  as  the  huge  bill  was  tipped  up  and  opened  the  gull  plunged 
forward  and  tbmat  Its  entire  bead  and  neck  Into  the  pouch;  the  pelican,  some- 
what  Quicker  than  most  of  Its  kind,  dosed  down  with  a  snap  and  caught  the 
Intruder,  which  lo  turn  bad  caught  the  fish;  neither  would  yield  any  adrao- 
tages  gained,  and  for  perhaps  half  a  minute  tbe  pelican  towed  the  gull  about  by 
the  head,  amid  most  vkdent  protest  from  a  hundred  or  more  gulls  assembled, 
while  other  pelicans  sat  like  solemn  Judges,  perhaps  ottering  to  arbitrate  tbe 
question.  At  last  a  more  violent  twist  than  usual  on  the  part  of  the  gull  freed 
him  from  Umbo,  mtnas  a  few  feathers,  but  In  no  manner  daunted,  for  a  moment 
later  It  was  following  closely  In  the  wake  of  the  same  pelican,  waiting  for  It  to 
plunge  tor  another  Osb,  and  I  never  did  leam  wMcfa  really  swallowed  tbe  one  la 
controversy. 

Dr.  E.  W.  Nelson  (1899)  observed  that  *'  these  gulls  are  bold  and 
noisy  aggressors  when  they  wish  to  take  advantage  of  the  ganneta, 
and  about  the  breeding  places  of  the  latter  they  feed  largely  at  the 
public  expense."  One  that  he  shot  on  Isabel  Island,  off  the  west 
coast  of  Mexico,  had  in  company  with  its  mate  "harried  a  blue- 
footed  gaonet  into  disgorging  a  number  of  small  fish  upon  a  rock 
It  the  edge  of  the  water,  and  was  picidng  up  the  spoils  by  a  series  of 
little  downward  swoops  and  hoverings.*'  Mr.  Harold  H.  Bailey 
(190Q)  in  the  same  region,  noted  similar  behavior  toward  the  boobies. 
Ufl  also  roentims  the  following  incident: 

One  day  while  sitting  on  a  ro<A  In  front  of  camp  at  White  Rock  waiting  for 
hmdi,  I  saw  one  of  a  pair  of  great  mfOus-bellled  kingfishers  flshlng  from  a 
rock  about  20  feet  farther  on.  As  It  returned  to  its  perch  from  one  of  Its  llttio 
plunges  a  Heermaun's  gull  swooped  down  end  tried  to  get  Its  food  before  It 
could  be  swallowed.  The  kingfisher  dove  to  the  water  and  at  each  descent  Of 
the  gull,  dove  below,  these  tactics  being  kept  up  until  the  gull  got  disgusted  and 
left 

If  infer. — ^At  the  close  of  the  breeding  season  the  Heermann's  gulls 
migrate  northward  along  the  coast  of  California  and  as  far  north  as 
British  Columbia.  They  have  been  seen  flying  north  along  the  coast 
of  Washington  as  early  as  July.  Adults  become  abundant  on  the 
California  coast  in  JiJy  and  young  birds  in  August.  They  are  com- 
mon all  winter  on  the  coast  of  southern  California,  both  adults  and 
young,  until  the  adults  migrate  south  again  in  the  spring  to  breed. 

niSTBIBTnlON. 

Breeding  nmge, — ^Pacific  coast  of  Mexico.  Known  to  breed  in  the 
Golf  of  California  (Isla  Kaza  and  Ildefonso  Island),  Lower  Cali- 
fornia (Magdalena  Bay),  on  the  Tres  Marias  Islands,  and  at 
Hazatlan. 

Winter  range. — Northward  in  summer  along  the  Pacific  coast  to 
northern  Washington  (Puget  Sound),  and  occasionally  to  northern 
Vancouver  Island.  Southward  along  the  Central  American  coast  to 
Guatemala  (Chiapam  and  San  Jos^). 
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Sprinff  migration. — ^Adults  return  to  their  breeding  grounds  from 
both  northern  and  southern  winter  ranges  in  March. 

Fall  migration. — Northward  moTemont  begins  in  May,  reaching 
southern  California  about  June  Ij  Monterey,  June  and  July;  Faral- 
lones,  May  20  to  June  8;  British  Columbia,  Vancouver  Island,  June 
28.  Soathward  retirement  again  begins  in  August,  or  even  July, 
but  last  birds  do  not  leave  Puget  Sound  until  October,  and  few 
remain  in  Washington  until  November.  Bulk  of  the  flight  passes 
Monterey  in  November,  but  a  few  birds  winter  there. 

Egg  dates. — ^Mexico,  west  coast;  Fifteen  records,  April  8  to  June 
17;  fourteen  records,  April  8  to  11. 

LASUB  ATRiaLLA  Ltauwna. 
I^OSKXaS  SVLL. 


High  above  the  gleaming  sands  of  Muskeget  Island,  amid  the 
whirling  maze  of  hovering  terns  that  swarm  up  into  the  blue  etha 
until  the  uppermost  are  nearly  lost  to  vision,  may  be  seen  aasx 
larger  birds,  conspicuous  by  their  size,  by  their  black  heads  and 
black-tipped  wings,  soaring  at  ease  among  their  lesser  companions. 
In  the  cwselees  din  of  strident  oies  may  be  heard  occasionally  the 
hoarse  notes  of  this  larger  bird — notes  which,  from  their  peculiir 
character,  give  the  bird  the  fitting  name  of  laughing  gull.  Althou^ 
larger  and  stronger  than  the  terns  the  laughing  gulls  are  much 
shyer  and  less  aggressive  on  their  breeding  grounds;  the  observer 
must  remain  concealed  for  some  time  under  a  well-made  blind  before 
they  will  return  to  their  nests  in  his  vicinity. 

The  Muskeget  Island  colony  is  certainly  the  largest  breeding 
colony  of  Uughing  gulls  north  of  Virginia;  it  is  therefore  worth; 
of  description,  as  typical  of  the  numerous  colonies  which  formeily 
existed  all  along  the  coast  from  Maine  southward.  Much  has  been 
written  about  this  interesting  island,  and  I  have  given  a  brief 
description  of  it  under  the  head  of  the  common  tern.  These  gnlb 
formerly  bred  here  abundantly,  but  constant  persecution  reduced 
their  numbers  until  they  became  very  scarce  about  1880,  and  would 
have  been  extirpated  except  for  the  protection  afforded  them  by  the 
passage  of  suitable  laws  and  by  the  personal  efforts  of  Mr.  George 
H.  Mackay  in  seeing  that  the  laws  were  enforced.  They  incretaed 
slowly  during  the  next  10  years,  but  after  1890  their  increase  wu 
more  encouraging.  In  1894  the  colony  nearly  doubled  in  numbers 
and  it  continued  to  flourish,  increasing  a  little  each  year,  until,  ii  the 
time  of  my  last  visit  (in  1819)  it  con^sted  of  several  thousand  pairs. 
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NMting. — The  laughing  gulls  usually  arrive  at  Muskeget  during 
the  second  week  in  May,  the  date  ol  arrival  varying  from  May  7  to 
17,  acccffding  to  the  weather  conditions.  A  period  of  warm  weather 
with  strcng  southerly  winds  in  the  firrt  part  of  May  is  likely  to 
bring  them  early,  flying  high  in  the  air  with  the  terns.  Mating  and 
nest  building  soon  begin  and  the  first  eggs  are  laid  during  the  first  or 
SBOond  week  in  June.  They  build  their  nests  in  a  compact  colony, 
among  the  sand  dunes,  near  the  center  of  the  island,  where  the  beach 
grass  grows  long  and  Uuck  on  the  sandy  slopes  and  in  the  hollows 
b^ween  the  dunes.  Usually  the  nests  are,  at  least  partially,  concealed 
in  the  beach  grass,  which  grows  2  feet  high  or  more,  but  often  they 
are  in  plain  sight.  When  the  nest  is  placed  in  the  thick  grass,  a  well- 
tn>ddcai  path  ovw-arched  with  grass  leads  up  to  it  on  one  side  and 
away  from  it  on  the  other,  so  that  the  bird  may  enter  and  leave  the 
nest  witltout  turning  around  at  the  risk  of  ruffling  its  immaculate 
plumage.  The  neets  are  frequently  [daced  among  the  beach  peas, 
which  grow  in  great  profusi<m  in  the  hollows  among  the  sand  dunes, 
or,  again,  they  are  found  under  baybeny  bushes  that  are  scattered 
all  over  the  island — stKuetimes  in  the  center  of  a  clump.  The  nest  is 
sometimes  merely  a  hollow  in  the  sand  among  the  beach  grass,  lined 
with  dry  grasses,  bits  of  sticks  and  rubbish;  but  usually  it  is  a  well- 
mAde  structure  of  various  coarse,  dry  grasses,  firmly  interwoven  and 
built  up  a  few  inches  above  the  sand  among  clumps  of  beach  grass, 
beach  peas,  or  poison-ivy  vinea  The  interior  of  the  nest  is  carefully 
rounded  and  neatly  lined  with  fine  dry  beach  grass.  By  the  middle 
of  June  most  of  the  nests  contain  full  sets  of  eggs,  though  egg  laying 
is  ctmtinued  more  or  less  all  through  the  month.  Very  few  chicks 
are  hatched  before  July,  but  during  the  first  week  in  that  month  the 
majority  of  the  young  birds  appear  and  may  be  found  hiding  in  the 
beach  grass  or  rnnniog  about  so  nimbly  that  it  is  difficult  to  catch 
them. 

Similar  colonies  formerly  existed  along  the  Long  Island  coast, 
where  in  Giraud's  day  the  laughing  gull  was  a  common  summer  resi- 
dent. It  occurs  there  now  chiefly  as  a  migrant,  and  I  doubt  if  there 
are  any  breeding  colonies  left.  According  to  Mr.  William  Butcher's 
notes  it  bred  at  South  Oyster  Bay  up  to  1884,  at  Amityville  until 
1887,  and  at  Cedar  Island  as  late  as  1888. 

Dr.  Witmer  Stone  (1908)  says  of  its  status  in  1908  in  New 
Jersey: 

Formerly  an  abundant  smnmer  resident  on  ttie  salt  meadows  slons  the  coast. 
It  )8  now  restricted  to  two  colonies — one  at  Briganttns  and  the  other  on  Gall 
Island,  Hereford  Inlet — both  ooder  the  protection  of  the  National  Association 
of  Audubon  Societies.  The  birds  arrive  April  4  to  20.  and  have  mostly  de- 
parted t^  October  1.   The  first  sets  of  egss  are  lahl  In  Uaj. 
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On  Cobb's  Island,  Virginia,  and  on  the  surrounding  islands  we 
found  the  laughing  gulls  still  abundant  in  1907,  though  considerably 
reduced  in  numbers  by  many  years  of  persecution.  Their  eggs  were 
persistently  collected  daily  by  the  oyst«rmen  all  through  the  breed- 
ing season  up  to  July  4,  after  which  date  they  were  protected  by 
law  and  the  birds  were  allowed  to  raise  their  broods.  Such  treat- 
ment must  prove  discouraging  to  the  less  vigorous  birds  and  prob> 
ably  will  eventually  drive  many  of  them  away,  but  the  oystermen 
claim  the  right  to  collect  the  eggs  as  a  legitimate  food  supply,  and 
it  would  be  difficult  to  enforce  any  more  stringent  laws  for  their 
protection.  The  establishment  of  reservations  under  the  constant 
guardianship  of  resident  wardens  is  the  only  practical  solution  of 
the  difficulty.  Their  favorite  breeding  grounds  in  this  region  are 
on  the  salt  meadows,  which  are  partially  covered  with  shallow 
water  at  the  highest  tides.  There  are  numerous  small  islands  in 
this  vicinity  known  as  "  marshes,"  which  form  their  principal  breed- 
ing grounds.  These  are  flat  and  muddy,  only  a  foot  or  two  above 
the  ordinary  high  tides  and  covered  with  short  salt  meadow  grass. 
The  nests  are  well  made,  bulky  structures  of  dead  grasses  and  sedges, 
firmly  interwoven  and  neatly  lined  with  finer  grasses.  They  bfo 
built  up  high  enough  to  be  above  the  reach  of  the  spring  tides. 

The  largest  and  most  prosperous  colonies  of  laughing  gulls  that  I 
have  ever  seen  were  in  the  reservations  ofl  the  coast  of  Louisiana, 
where,  under  rigid  protection,  the  seabird  colonies  are  still  OouriA- 
ing.  Between  June  16  and  24, 1910, 1  made  the  circuit  of  the  islands 
with  Warden  W.  M.  Sprinkle,  on  his  weekly  patrol,  visiting  all  of 
the  more  important  colonies.  The  largest  colony  was  on  Battle- 
dore Island,  where  a  resident  warden  was  protecting  the  birds  mort 
successfully.  I  spent  the  whole  of  a  long  day  on  this  little  island 
and  estimated  that  there  were  fully  6,000  pairs  of  laughing  gulls 
breeding  here,  as  well  as  1,000  pair  of  black  skimmers,  50  pairs  of 
Lousiana  herons,  30  pairs  of  Forstar's  terns,  25  pairs  of  common 
terns,  one  pair  each  of  Caspian  and  royal  terns,  and  a  few  pairs  of 
Florida  redwings,  all  of  which  seemed  to  be  living  together  in  perfect 
harmony.  The  island  was  formerly  much  lai^r,  but  had  been  re- 
duced in  size  by  the  washing  away  of  its  shelly  and  sandy  beaches, 
leaving  broad  stretches  of  sand  and  mud  flats  around  it,  bare  at 
low  tide.  We  had  to  walk  at  least  half  a  mile  over  these  flats  to  reach 
the  dry  portion  of  the  island,  which  was  not  over  4  acres  in  extent 
In  the  center  was  a  flat  and  almost  dry  marsh,  largely  overgrown 
with  small  black  mangrove  bushes,  in  which  the  Louisiana  herons 
were  nesting.  Surrounding  this,  and  partly  inclosing  a  shallow 
muddy  bay,  were  high  ridges  of  finely  broken  oyster  shells  sloping 
down  to  the  sandy  beaches.    The  laughing  gulls'  nests  were  thickly 
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acatterad  over  nearly  all  of  the  island,  principally  among  the  clumps 
of  grass  and  coarse  weeds  or  under  small  bushes,  on  and  behind 
the  shell  ridges,  but  also  on  the  marsh  and  on  the  muddy  flats  and 
sandy  beaches,  which  were  partiRlly  covered  with  grass  and  weeds. 
The  nests  on  the  dry  ground  or  among  thick  vegetation  were  not 
80  elaborately  built  as  those  on  the  open  marsh.  At  this  date 
(June  31)  most  of  the  eggs  were  heavily  incubated,  pipped,  or 
hatched.  According  to  Captain  Sprinkle's  records  the  majority  of 
the  eggs  are  laid  daring  the  last  week  in  May  and  hatched  about 
Uiree  weeks  later.  The  gulls  on  this  island  were  particularly 
tame,  being  accustomed  to  the  daily  visits  of  the  warden.  They 
alighted  on  their  nests  readily  within  10  feet  of  my  blind,  and  even 
in  the  open,  if  I  sat  down  quietly,  they  would  soon  settle  on  the 
ground  within  easy  readi  of  my  camera. 

On  the  outermost  island  in  this  reservation,  Grand  Cochere,  a  low 
flat  sand  bar,  we  found  a  few  pairs  of  laughing  gulls  with  nests  scat- 
tered over  the  island  somewhat  apart  from  the  large  breeding  col- 
onies of  royal  and  Cabot's  terns,  with  which  the  island  was  chiefly 
populated.  The  nests  were  poorly  made  of  the  scant  supply  of 
grsffies,  seaweed,  and  rubbish  available.  As  there  was  absolutely  no 
v«gfltati<»i  oD  this  bare  sand  bar,  the  nesting  material  must  have 
been  brought  from  a  distanoe.  In  marked  contrast  to  our  experience 
elsewhere  we  fonnd  many  broken  eggs  of  the  terns  which  had  ap- 
parently been  eaten  l^  the  gulls;  we  therefore  thought  it  wise  to 
discourage  their  nesting  here  and  broke  up  all  the  nests  we  could 
find,  about  10,  and  shot  several  of  the  birds. 

Among  the  numerous  stoall  islands  in  the  western  part  of  the  res- 
ervation, near  the  delta  of  the  Mississippi  Kiver,  we  found  a  large 
number  of  breeding  colonies  of  laughing  gulls  varying  in  size  from 
SO  or  100  pairs  up  to  1,000  or  2,000  pairs.  Some  of  the  larger  islands 
were  of  the  same  type  as  Battledore  Island,  but  more  of  them  were 
of  the  marshy  type,  locally  known  as  "  mud  lumps,"  overgrown  with 
rank  grasses,  low  mangrove  bushes,  and  other  vegetation.  Wherever 
there  were  shell  or  sand  beaches  black  skimmers  were  nesting.  There 
w«e  numerous  breeding  colonies  of  Louisiana  and  black-crowned 
night  herons  in  the  red  mangrove  thickets ;  a  few  colonies  of  Fors- 
ter's  terns  were  breeding  on  the  marshes ;  and  there  were  a  few  scat- 
tering pairs  of  Caspian  terns;  but  everywhere  the  laughing  gulls 
predominated  and  apparently  lived  peacefully  with  their  neighbors. 

Eggs. — Three  eggs  usually  constitute  the  full  set,  though  four  eggs 
are  frequently  laid,  and  sometimes  only  two.  Mr.  George  H. 
Mackay  (1893)  speaks  of  finding  a  number  of  nests  with  five  eggs 
each,  and  suggests  the  possibility  that  these  may  have  been  laid  by 
more  than  one  bird.  The  eggs  vary  in  shape  from  ovate,  or  slightly 
elongated  ovate,  to  short  ovate,  the  prevailing  shape  being  typical 
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orate.  The  ground  color  varies  from  **  Isabella  color "  or  "  wood 
brown  "  in  the  darkest  specimeos  to  "  olive  buff  "  or  "  cream  buff  " 
in  the  lightest  specimens,  both  of  whic^  extremes  are  unusuaL  llie 
prevailing  types  show  various  intermediate  shades  of  "  olive  boff  " 
or  "  olive  brown,"  or,  more  rarely,  a  pale  olive  greenish  tinge.  I 
have  one  set  in  which  the  ground  color  is  very  pale  "  pea  green " 
and  is  almost  immaculate.  The  mai^dngs  consist  of  spots  and 
blotches,  or  more  rarely  irregular  scrawls,  scattered  more  or  lees 
evenly  over  the  egg,  but  oftui  more  thickly  about  the  large  end. 
These  vary  in  color  from  "  seal  brown  "  or  "  clove  brown  "  to  **  Mars 
brown  "  or  "  rawnmber."  In  many  specimens  there  are  underlying 
spots  or  blotches  of  "  drab  gray  "  or  **  olive  gray."  The  measure- 
ments of  69  eggs  in  the  United  States  Nati<Mial  Museum  eollection 
average  53.S  by  88.5  millimetets;  the  eggs  showing  the  four  ex> 
tremes  measure  82  by  37,  6&  by  tt,  48.5  by  87,  and  62.6  by  30.6 
millimeters. 

Toungr.—the  period  of  incubation  is  about  20  days.  The  young 
when  first  hatched  ore  carefully  brooded  by  their  parents,  who  stand 
over  them  to  protect  them  in  wet  weather  or  to  shield  them  frton  the 
rays  of  the  hot  sun.  They  ate  fed  at  first  on  half.digested  soft 
food,  which  they  take  from  the  open  bill  of  the  old  bird,  but  later 
an  are  weaned  and  tau^t  to  feed  on  solid  food.  They  remain  in  tba 
nest  for  a  few  days,  but  soon  learn  to  run  about  and  hide  in  the 
grass  or  under  herbage.  For  the  next  month  or  six  weeks  they  lead 
an  inactive  life  during  the  period  of  growth-feeding,  resting  aod 
sleeping  most  of  the  time.  They  are  fed  by  thur  parents  until  they 
are  able  to  fiy  and  for  some  little  time  thereafter.  The  flight  stage 
is  reached,  on  Muskeget,  during  the  last  week  of  July  or  the  first 
week  of  August,  at  which  time  the  adults,  still  in  full  nuptial 
plumage,  may  be  seen  hovering  over  the  little  grassy  meadows,  where 
young  birds  of  various  sizes  may  be  found  hidden  in  the  long  thick 
grass,  so  well  concealed  that  one  must  be  careful  not  to  walk  on 
them.  Here  they  remain  motionlea  until  disturbed,  often  until 
toudied,  when  they  run  nimbly  or  fly  away.  Comparatively  few 
young  birds  may  be  seen  exercising  in  the  open  sandy  spaces  or  on 
the  beaches,  running  about  on  their  long  legs  almost  as  fast  as  a  man 
can  run,  or  learning  to  make  short  flights  from  the  high  spots. 

Plumages. — ^The  young  are  thickly  covered  with  long,  soft  down. 
The  prevailing  color  above  is  "  wood  brown  "  or  "  drab,"  which  is 
often  more  or  less  ext«isively  tinged  with  "  tawny  olive  "  or  "  cin- 
namon,' and  the  under  parts  show  paler  shades  of  the  same  colors 
tinged  with  **  tawny  ochraceous  "  on  the  breast  or  throat.  There  is 
no  white  below.  The  head,  neck,  and  throat  are  clearly  spotted  or 
striped  with  dull  Uack,  dusky,  or  very  dark  brown ;  and  the  back  is 
more  or  less  heavily  mottled  or  clouded  with  the  same  dark  colors. 
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The  iavenal  plumage  is  complete  before  the  young  bird  is  fully 
grown.  In  the  fresh  juvenal  plumage  the  upper  parts  are  largely 
dusky  drab,  but  the  feathers  of  the  back,  scapidars,  and  lesser  iving- 
coverts  are  broadly  tipped  and  mainlined  with  **  cinnamon  buff  "  or 
"  pinkish  buff."  The  head,  neck,  and  chest  are  heavily  clouded  with 
dusky,  the  sides  of  the  head  being  nearly  clear  dusky,  darkest  on  the 
lores,  and  the  feathers  of  the  neck  and  chest  are  narrowly  tipped 
with  pale  buff.  The  throat  is  partially  white,  and  the  under  parts 
are  whitish,  clouded  with  drab  on  the  sides.  The  greater  wing- 
coverts  are  dusky,  broadly  edged  with  gray,  and  white  tipped.  The 
remiges  are  black ;  the  tertials  and  secondaries  broadly  and  the  inner 
primaries  narrowly  tipped  with  white.  The  tail  is  basally  pearl 
gray,  the  outer  third  or  more  black,  and  ia  tipped  with  white.  As 
the  season  advances  buffy  edgings  on  the  upper  parts  wear  away  and 
fade  out  to  whitish.  A  gradual  postjuveoal  molt  also  takes  place 
during  the  fall  and  winter  with  the  growth  of  new  "gull  gray" 
feathers  in  the  back  and  new  white  feathers  in  the  head,  neck,  and 
breast.  This  molt  is  practically  continuous  with  the  first  pre- 
nuptial  molt,  which  produces  further  advance  toward  maturity; 
the  head  becomes  largely  white,  the  under  parts  wholly  bo,  the  scapu- 
lars and  lesser  wing-coverts  become  "  gull  gray,"  and  sometimes  some, 
or  even  all,  of  the  tail  feathers  are  replaced  by  new  pure  white 
feathers ;  but  usually  the  rectrices,  the  remiges,  and  the  greater  wing- 
coverts  remain  as  in  the  juvenal  plumage. 

I  can  not  find  any  evidence  that  the  slate-colored  head  of  the  adult 
nuptial  plumage  is  even  partially  assumed  at  this  age. 

At  the  first  postnuptial  molt,  when  the  bird  is  a  little  over  a 
year  old,  the  adult  winter  plumage  is  assumed  by  a  complete  molt, 
but  a  few  individuals  may  still  retain  traces  of  the  black  sub- 
terminal  bar  in  the  tail,  or  other  signs  of  immaturity.  In  the  adult 
winter  pltmiage  the  dark  hood  of  the  adult  nuptial  plumage  is  re- 
placed by  a  white  head,  mottled  with  dusky  on  the  occiput,  cervix, 
and  auricolars;  the  inner  primaries  are  conspicuously  white  tipped, 
decreasingly  so  outwards  until  the  outer  is  entirely  black;  these 
white  tips  wear  away  during  the  winter.  The  complet«  postnuptial 
molt  bc^;ins  in  July  and  is  usually  completed  in  September,  but 
sometimes  not  until  October ;  the  outer  primaries  are  the  last  feathers 
to  be  renewed.  Apparently  young  birds  molt  earlier  in  the  summer 
than  adults,  beginning  sometimes  as  early  as  May.  The  partial  pre- 
nuptial  molt  occurs  mainly  in  March,  and  involves  the  contour 
feathers  and  the  lesser  wing-coverts.  Dr.  Elliot  Coues  (1877)  gives 
a  striking  account  of  the  changes  which  take  place  at  this  season : 

Aaotber  change  belgbtens  tbe  beaaty  of  the  birds  when  they  are  to  be  decked 
for  thetr  nnptioU  In  fall  attire.  They  gaie  a  Ttcb  rosy  tint  Dver  all  the  white 
a  of  the  under  part;  tben  few  birds  are  of  more  delicate  hues  than  these. 
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Nature  blushes,  filling  the  bird's  breast  witb  amorous  IniKgetT,  till  the  feathers 
catch  a  glow  and  reflect  the  bluili.  Baming  with  Inward  fire,  the  whole  frame 
thrills  with  the  entboslasm  of  sexual  vigor.  The  dark  glitteriuK  eye  is 
encircled  with  a  fiery  rlne;  now  It  flashes  deOance  at  a  rival,  now  teoderlT 
melts  at  sli^t  of  his  mate,  soon  to  be  sacrlflced  to  masculine  seal.  The  breatti 
of  desire  seems  to  Inflnence  Oie  mouth  till  it  shares  the  carmine  hue  that  tinges 
other  parts.  The  birds  BptKd  on  high  with  vigorous  (itnlui.  makiiig  baste  to 
the  wedding  with  Joyful  cries  till  the  shores  resound.  But  such  ardor  is  too 
consuming  to  last ;  with  the  touch  of  a  moment  the  life  curroit  flies  lllce  an 
electric  shock,  lighting  a  &ra  In  another  organism,  only  to  be  subdued  In  the 
travail  of  maternity;  not  only  once,  bat  often,  till  the  tide  Elibs  that  at  Its 
flood  transflgured  the  bird.  Its  force  aO  qMnt  the  diange  cooiee;  Om  red 
month  pales  again ;  the  glowing  plamasB  fades  to  white;  the  bird  la  bot  tbe 
shadow  of  his  former  self,  dull-colored,  lagged,  without  ambition  beyond  the 
satisfaction  of  a  gluttonous  awetite.  He  loiters  southward,  recruftlng  an 
enervated  trante  with  plenteous  Are  Id  this  season  of  idleness,  till  the  wann 
rays  ot  another  spring  restore  bim. 

Food. — ^The  food  of  the  laughing  guU  is  quite  varied.  It  consists 
largely  of  small  fish  or  fry  which  it  catches  for  itself  on  the  surface 
or  steals  from  the  brown  pelican.  This  latter  performance  is  quite 
inter^ting.  Wherever  a  number  of  pelicans  are  diving  and  feeding 
these  gulls  are  apt  to  gather  in  large  numbers,  and  with  their  warn- 
ing cries  of  "  halff  half,  htdf^  to  share  in  the  feasL  As  soon  as  a 
pelican  appears  above  the  surface  with  a  pouch  full  of  small  fry 
one  or  another  of  the  gulls  attempts  and  often  succeeds  in  alighting 
on  the  pelican's  head  and  helping  itself  to  the  bountiful  supply  in  the 
capacious  pouch.  Other  gulls  hover  about  and  pick  up  the  pieces 
that  fall  to  the  water.  Audubon  (1840)  states  that  they  eat  the  eggs 
and  sometimes  the  small  young  of  the  noddies  and  sooty  terns  on 
the  Dry  Tortugas.  I  have  seen  some  evidence  of  their  egg-eating 
habits,  but  I  think  they  are  not  nearly  as  bad  in  this  respedt  as  the 
larger  gulls.    Mr.  Stanley  C.  Arthur  writes  me : 

The  laughing  gull  takes  a  heavy  toll  of  the  eggs  of  the  Cabot  and  royal  terns 
every  year;  of  this  there  la  no  doubt;  and  It  seems  to  favor  the  royal  tern  In 
this  matter  of  egg  breaking.  While  I  have  seen  a  number  of  Gebot  tern  eggs 
broken  opra  by  laughing  gulls,  then  la  no  donbt  that  the  royal  tarn  salllBn 
tbe  most 

Mr.  John  G.  Wells  (1902)  says: 

As  these  gulls  can  not  dive  they  have  to  depend  for  their  food  on  the  shoals 
of  sprats  and  fry  Hint  come  up  to  the  rorfaoe,  and  Utey  have  beoi  knows  to 
take  large  bites  from  the  backs  of  a  flsh  called  oarvally  which  swims  near 
the  surface  In  large  numbers.  After  beavy  falls  of  r^n,  when  tbe  pastures 
are  covered  with  numerous  rain  pools,  these  gulls  resort  to  them  In  numbers  and 
feed  on  the  earthwonns  which  swarm  to  tbe  pools.  Ttala  may  often  be  seen, 
especially  In  the  Beausejonr  pasture. 

Although  not  such  scavengers  as  the  larger  gulls,  the  laughing 
gulls  are  not  above  eating  quite  a  variety  of  garb^;e,  and  I  have 
known  them  to  follow  our  boat  for  long  distances,  while  we  were 
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cruisiDg  in  the  Golf  of  Mexico,  to  pick  up  tbe  few  scrftps  that  were 
thrown  orerboard.  Laughing  galb  are  frequently  pursued  by 
jailers,  and  in  tropical  waters  by  man-o'-war  birds,  and  after  much 
darting,  twisting,  and  turning  they  are  finally  forced  to  disgorge 
thar  food. 

BehaimoT. — ^The  characteristic  notes  of  the  laughing  guU  have  been 
well  described  by  Mr.  J.  H.  Langille  (1884),  from  which  I  quote  as 
follows: 

From  tbe  hoarse  clatter  of  the  terns  ooe  contd  dlHtingollh  Its  longKlrawi), 
dear  t>ote,  on  a  Ugb  kW.  sonndliiK  not  QDllke  tbe  more  cxdbed  call  note  of  tbe 
domestic  gooee;  and  era?  Qow  and  then  It  wonld  give  Ita  prolonged,  weird 
langtatM-,  wbicb  bas  glT«i  rise  to  Its  common  name.  To  one  wbo  bas  beard  It 
tt  might  be  Imitated  by  the  ayllables,  faiA-Jw-ka-Aa-ha-AaA-hah-Aah,  all  of  which 
are  ottered  on  a  high,  clear  ttme,  the  last  three  or  fonr  syllables,  and  espe- 
dall;  the  last  aoK,  being  drawn  ont  with  peculiar  and  prolonged  elCect;  the 
whole  sonndlng  like  tbe  odd  and  exdted  taoghter  at  an  Indian  Bquaw,  and 
giving  marked  proiwletr  to  the  name  of  the  bird. 

The  flight  of  tbe  langhing  goU  is  li^t  and  graceful,  yet  strong  and 
well-eostained.  When  migrating  or  flying  long  distances  in  pleasant 
weather,  they  usually  fly  high  in  the  ur,  but  in  stormy  weather  or 
when  flying  against  a  strong  wind  they  fly  close  to  the  water  or  low 
over  the  land.  In  pleasant  weather  large  numbers  of  tikem  leave 
their  breeding  jdaces  soon  after  sunrise,  flying  in  flocks  or  long  lines 
to  their  feeding  grounds,  and  return  befOTe  sunset,  flying  low  in 
broadly  extended  formations. 

The  laughing  gulls  on  Muskeget  Island  seem  to  live  in  perfect  har- 
mony with  their  neighbors,  the  common  and  roseate  terns.  I  have 
never  found  any  positive  evidence  of  tiieir  eating  the  eggs  of  these 
terns,  although  they  eat  the  eggs  of  other  species  elsewhere.  They 
seem  to  be  shyer  or  more  timid  here  than  at  other  places,  and  perhaps 
they  have  learned  that  it  is  not  safe  to  molest  the  more  aggressive 
terns.    Mr.  Mackay  (1893)  sa^: 

I  ihall  not  call  them  conrageons  birds,  as  far  as  I  have  observed  them,  for 
I  have  frequently  eeen  a  stogie  Stvnta  hlnmio  chase  or  put  one  to  flight,  which 
woDld  endeavor  to  escape  wltboat  offering  an;  realatance,  I  have  also  seen 
fosr  or  five  langhing  gnlla  concertedly  chase  and  put  to  fll^t  a  single  Sterna 
ftinmdo,  which  offered  no  resistance  to  anch  odds. 

These  observations  tend  to  show  that  the  terns  are  the  masters 
of  the  situation  and  that  the  gulls  simply  have  to  respect  their  rights. 
After  the  breeding  season  is  over  the  old  and  young  birds  wander 
about  our  coasts  until  they  Anally  disappear  on  their  southward  mi- 
gration about  October  1. 

Winiar. — ^The  fall  migration  begins  in  August,  and  by  the  end  of 
September  most  of  the  laughing  gulls  have  disappeared  from  the 
Kew  England  coast.    Many  linger  on  the  North  Carolina  coast 
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throu^  KoTember,  and  from  Soath  CaroUna  southward  they  are 
abandant  all  winter,  frequenting  the  bays  and  tidal  estuaries  in  large 
flocks.  They  are  strictly  maritime  at  all  aeasons  and  seldom  wander 
inland  or  up  the  rivers  beyond  tideirater.  Tbcdr  winter  range  ex- 
tends to  the  west  coast  of  Mexico,  Peru,  and  Brazil,  where  they 
associate  with  royal  terns,  brown  pelicans,  and  manro'-war  birds  on 
relations  which  are  often  more  intimate  than  friendly. 

Mr.  O.  K.  Noble  (1916)  has  recently  called  attention  to  tiie  fact 
that  the  laughing  gulls  of  the  North  American  coasts  are  larger  than 
diose  of  the  Weet  Indiee  and  has  given  the  former  a  new  name,  l-anu 
atricUta  megalapterus  (Bruch). 

DISiVIBUnOIT. 

Breeding  range. — ^Along  the  Atlantic  and  Gulf  coaste  (formerly  at 
many  localities  now  deserted)  from  oaitral  Maine  (linocrfn  ComU^y) 
to  southern  Texas  (Cameron  County).  Principal  colonies  are  in 
Massachusetts  (Huskeget  Island),  Virginia  (Noitiiampton  County), 
Ixmisiana  (various  islands),  and  Texas  (Padre  and  Bird  Islands). 
Birds  breeding  in  the  Bahamas  and  West  Indies  have  bem  separated 
as  a  smaller  subspecies,  to  which  probably  belong  the  birds  breeding 
on  the  coastal  islands  of  VeneEuela  and  Honduras. 

Breeding  grounds  protected  in  the  following  national  reserva- 
tions: In  Florida,  Passage  Ktiy;  in  Louisiana,  Br^on  Island,  and 
Shell  Keys. 

Winter  range. — ^From  the  Bahaanas,  coasts  of  South  Carolina, 
Mississippi,  and  Louisiana  southward,  mainly  in  the  Gulf  of  Mexico 
and  the  Caribbean  Sea.  It  is  impossible  to  separate  the  winter  ranges 
of  the  two  subspecies,  but  the  species  has  been  taken  in  winter  as  far 
south  as  Brazil  (Cajutuba),  and  on  the  PaciSc  coast  from  central 
Mexico  (Mazatlan)  to  Peru  (Santa  Lucia)  and  coast  of  Chile. 

Spring  migration. — Migrants  arrive  in  North  Carolina  in  April 
and  May;  Virginia,  about  April  1;  New  Jersey,  April  6  to  May  1; 
Massachusetts,  Muskeget  Island,  April  13. 

Fall  migration. — ^L^e  dates  of  departure:  Massachusetts,  Nan* 
tucket,  October  8;  New  York,  Long  Island,  October  28;  New  Jers^, 
September  20  to  October  1 ;  South  Carolina,  Weston,  October  20. 

Casual  reeordi, — ^There  are  numerous  inland  records  of  stragglers, 
as  far  north  as  Quebec  (Montreal,  October  24,  1888),  and  Ontario 
(Toronto,  May  23, 1890),  and  as  far  west  as  Iowa  (Btencoe,  October 
10, 1894) ,  Colorado  (near  Denver,  December,  1889) ,  and  New  Mezioo 
(Fort  Wingate).  Accidental  in  Bermuda  (winter  of  1881-^),  Lower 
California  (San  Joe&  del  Cebo,  September  6  and  November  9, 1887), 
Great  Britain  (several  old  records),  France  (Le  Crotay,  Jane  29, 
1877),  and  Austria  (near  Trieste,  winter). 
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Egg  dates. — Virginia:  Forty-eight  records,  May  25  to  July  19; 
twenty- four  records,  June  9  to  26.  Louisiana  and  Texas:  Thirty- 
three  records,  April  8  to  June  SI;  seventeen  records,  May  21  to 
June  4.- 

L&BUB  FKAMKUNI  MthartiM. 

vBAVXLnrB  euu>. 

HABITS. 

spring. — In  late  April  or  early  Mar,  wben  the  rich  black  aoll  liaa  tbawcd  to 
tbe  Enrface,  tta«  settler  of  the  northwest  prairies  goes  forth  to  plow.  The  warm 
■eosoD  Is  short  and  bla  tillace  Tast,  so  he  delays  not  for  wind  or  storm.  One 
day  be  la  dark  as  a  coal  beaver,  wben  tbe  strong  winds  which  sweep  almost 
ceaseleaslj  over  tbe  prairie  hurl  upon  bim  avalanches  of  black  dust.  Next  day, 
perchance,  in  a  driving  storm  of  wet  snow,  he  tnms  black  furrows  In  tbe  In- 
terminable white  expanse,  his  shagg;  fnr  coat  buttoned  close  around  him.  Then 
comes  a  day  of  warm  sunshine,  wben,  as  be  plows,  be  Is  followed  by  a  troop  of 
handsome  birds  which  some  ml^t  mistake  for  white  doves.  Without  sign  of 
fear  they  alight  in  the  forrow  close  behind  btm,  and,  with  graceful  carriage, 
hurry  about  to  pick  up  tbe  worms  and  grubs  which  the  plow  has  just  unearthed. 
Often  have  I  watched  the  plowman  and  bis  snowy  retinue,  and  It  appeals  to 
me  as  one  of  the  prettiest  sights  which  the  wide  prairies  can  afford.  No  wonder 
that  the  lonely  settler  likes  the  dainty,  familiar  bird,  and  in  friendly  spirit 
c&Ua  It  bis  "  prairie  pigeon  "  or  "  prairie  dove." 

The  above  quotation,  from  Mr.  H.  K.  Job  (1910),  furnishes  a  vivid 
picture  of  this  useful  prairie  bird  and  its  arrival  in  the  spring,  which 
occurs  at  about  the  time  that  the  last  of  the  ice  goes  out  of  the  lakes. 
Tbe  beautiful  Franklin's  gull,  or  Franklin's  rosy  gull,  as  it  was  first 
called,  is  both  useful  and  ornamental  throughout  the  whole  summer, 
and  is  justly  popular  in  consequence.  Although  it  was  described  by 
Swainson  and  Richardson  in  Fauna  Boreali-AmericEma,  it  seems  to 
have  been  almost  wholly  unknown  by  the  earlier  writers  on  Ameri- 
can birds,  and  was  for  many  years  considered  a  rare  bird.  It  was  not 
until  the  great  western  plains  began  to  be  settled  and  cultivated  that 
we  began  to  realize  the  astonishing  abundance  of  this  species  and  its 
importance  to  the  agriculturist. 

NetUng. — A  breeding  colony  of  Franklin's  gulls  is  one  of  the  most 
spectacular,  most  interesting,  and  most  beautiful  sights  in  the  realm 
of  North  American  ornithology.  The  man  who  has  never  seen  one 
has  something  yet  to  live  for — a  sight  which  once  seen  is  never  to 
be  forgotten.  No  written  words  can  convey  any  adequate  idea  of 
the  beautiful  picture  presented  by  countless  thousands  of  exquisite 
birds,  of  such  delicate  hues  and  gentle  habits,  in  all  the  activi^es  of 
their  closely  populated  communities.  For  parts  of  two  seasons  we 
had  foUowed  their  elusive  lines  of  flight  over  many  miles  of  prairie 
and  plain.  We  had  seen  them  flying  out  in  loose  straggling  flocks 
in  the  morning  as  they  scattered  over  the  prairies  to  feed  and  seen 
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them  flying  back  again  at  night  to  some  mysterious  point  which  ' 
we  could  never  find ;  whence  they  came  and  whither  they  went  we 
never  knew,  but  somewhere  in  the  great  beyond  we  knew  that  they 
had  established  a  populous  city.  Like  the  Indiana  of  the  plains, 
they  are  a  wandering,  nomadic  race,  and  for  some  mysterious  reason, 
unknown  to  any  but  themselves,  they  move  about  from  place  to 
place,  choosing  each  season  the  locality  which  suits  their  fancy. 

At  last  our  efforts  were  rewarded  on  June  9, 1905,  for  after  driving 
for  miles  over  the  rolling  plains  of  sou^westem  Saskatchewan  and 
exploring  many  lakes  and  sloughs  in  vain  we  discovered  a  splendid 
colony  of  these  elusive  birds.  As  we  drove  over  the  crest  of  a  bil- 
lowy ridge  among  roving  bands  of  grazing  cattle  we  saw  a  broad 
level  grassy  plain  spread  out  before  us,  and  beyond  it  in  the  dis- 
tance a  lake  fringed  with  marshes.  With  the  aid  of  our  glasses  we 
could  barely  make  out  a  cloud  of  white  specks  hovering  over  the 
marsh,  and  we  knew  at  once  that  we  had  won  the  long-sought  prize. 
Another  mile  of  rapid  driving  brought  us  to  the  maiBhy  shore, 
where  scores,  yes  hundreds,  of  the  dainty  birds  began  flying  out  to 
meet  us  with  a  chorus  of  shrill  screams  and  harsh  cries  of  protest 
We  tethered  our  horse  and  waded  out  into  the  marsh,  where  the 
reeds  or  bullmshes  (Sdrpus  laeuttrit)  grew  for  a  distance  of  SOO 
or  800  yards  out  from  the  shore  and  for  half  or  three-riunt-usrs  of  t 
mile  along  that  side  of  the  lake.  The  water  was  nol  over  knee-deep 
anywhere,  except  on  the  outer  edge,  and  usually  much  Iras  than 
that;  perhaps  a  foot  deep  on  the  average.  The  reeds  were  3  or  4 
feet  high  and  were  not  very  thick  except  on  the  outer  edge,  where 
they  grew  in  thick  dusters,  dense  and  tall.  Most  of  the  reeds  were 
of  last  year's  growth,  dead  and  more  or  less  flattened  down,  with 
scattering  tall,  straight,  green  reeds  growing  up  through  them. 

As  we  waded  out  toward  the  colony,  clouds  of  gulls  be^an  to 
rise  and  circle  over  us,  cackling  and  screaming,  but  it  was  n<vt  until 
we  were  100  yards  from  the  shore  that  we  began  to  find  nests.  When 
we  were  fairly  in  the  midst  of  the  colony  the  excitement  grew 
intense;  clouds  and  clouds  of  the  beautiful  birds  were  rising  all 
around  as,  and  the  din  of  their  voices  was  terrific,  as  they  hovered 
over,  circled  around,  and  darted  down  at  us  in  bewildering  mullj- 
tudes.  If  we  kept  still  they  would  gradually  settle  down  all  around 
ns,  but  if  we  gave  a  shout  the  result  would  be  startling  as  the  whole 
surrounding  marsh  would  seem  to  rise  in  a  dense  white  cloud,  and 
the  roar  of  their  wings  mingled  with  the  grand  chorus  of  cries  would 
be  almost  deafening.  But  they  were  very  tame  and  we  had  plenty 
of  opportunities  to  admire  the  exquisite  beauty  of  their  plumage, 
addom  surpassed  in  any  bird;  pearl  gray  mantles,  delicate  rosy 
breasts,  black  heads,  and  claret-colored  bills  and  feet.   We  could  form 
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no  very  definite  idea  of  their  numbers,  but  there  were  certainly  a 
mighty  host  of  them;  to  say  that  there  were  thousands  would  be 
putting  it  mildly,  for  their  nests  were  as  thick  as  they  could  be  over 
a  large  ftrea.  Assuming  that  there  were  from  IS  to  20  nests  in  an 
area  10  yards  square,  or  in  100  square  yards,  which  is  certainly  a 
oonservatiTe  estimate,  I  figured  that  there  were  at  least  from  16,000 
to  20,000  nests  in  the  colony,  meaning  a  population  of  from  80,000 
to  40,000  birds. 

As  we  stood  wondering  and  admiring  them,  they  grew  more  con- 
fident and  gradually  setUed  down  on  their  neste  all  around  us,  and 
sometimes  within  10  yards  of  us.  They  seemed  less  afraid  of  us  than 
of  the  cameras,  for  they  would  not  flight  on  their  nests  very  near 
the  latter.  We  got  the  best  results  with  the  Beflex  cameras.  They 
had  many  a  little  squabble  among  themselves ;  they  seemed  to  be  dis- 
puting the  ownersMp  of  the  nests,  fighting  over  it  in  the  air,  or  if 
one  alighted  on  the  wrong  nest  a  quarrel  would  arise  with  the  net- 
ful owner ;  but  as  a  rule  each  bird  returned  to  its  own  nest  with  re- 
markable accuracy,  and  it  is  a  wonder  that  mistakes  were  not  more 
often  made  amid  such  a  vast  confusion  of  nests  and  birds.  They 
frequently  alighted  in  the  little  open  pond  holes  among  the  reeds, 
where  they  floated  lightly  on  the  surface,  swimming  about  in  graceful 
de^ance.  Many  of  them  alighted  on  the  lake  out  beyond  the  reeds, 
where  they  swam  about  with  the  eared  grebes,  scaups,  and  canvas- 
backs.  There  was  quite  a  large  colony  of  the  grebes  nesting  among 
the  reeds  with  the  gulls. 

The  gulls'  nests  began  about  100  yards,  from  shore  and  extended 
Qniformly  over  all  the  reedy  area  to  the  otiter  edge,  where  they  were, 
if  anything,  more  abundant  than  elsewhere.  It  seems  as  if  a  nest  had 
been  placed  in  every  available  spot,  and  it  was  difficult  to  walk  with- 
out stepping  on  or  overturning  them.  They  were  in  the  open  places 
and  in  the  thick  places  as  well.  The  nests  were  generally  large  float- 
ing masses  of  dead  reeds,  but  sometimes  they  were  well  built  up 
among  the  green  standing  reeds  and  well  secured.  In  the  latter  case 
the  nests  were  smaller.  They  varied  greatly  in  size  and  manner  of 
construction.  A  few  that  I  measured,  representing  a  fair  average, 
were  from  12  to  30  inches  in  diameter,  and  were  built  up  from  4  to 
8  inches  above  the  water;  the  inner  cavity,  which  was  but  slightly 
hollowed,  was  usually  about  5  inches  across.  The  nests  on  the  outer 
edge  of  the  reeds  seemed  to  have  been  occupied  first,  aa  it  was  here 
that  we  found  most  of  the  young.  Practically  all  of  the  eggs  col- 
lected here  were  heavly  incubated,  whereas  in  the  nests  farther  inland 
we  found  many  fresh  eggs  and  incomplete  sets,  but  no  young.  Three 
eggs  were  the  usual  number,  though  complete  sets  of  two  were  very 
common.    We  found  in  all  four  sets  of  four,  but  in  these  some  of  the 
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eggs  were  fresh  and  some  heavily  incubated,  showing  that  they  wcce 
probably  laid  by  two  birds.  After  collecting  a  few  sets  of  eggs  and 
exposing  a  lot  of  plates  we  reluctantly  came  away,  not  having  fired  » 
gun  among  the  beautiful  and  confitUng  birds.  We  even  refrained 
from  killing  one  which  had  become  tangled  in  the  reeds  and  waa 
easily  caught.  We  visited  this  locali^  again  the  following  year, 
but  were  disappointed  to  find  it  ratirely  abandoned  by  the  gulls, 
which  was  probably  due  to  the  fact  that  the  lake  had  been  very  dry 
earlier  in  the  season  when  they  were  beginning  to  nest. 

The  colony  described  above  was  undoubtedly  nnosual,  aa  this 
species  generally  nefits  in  a  more  open  mar^  in  deeper  water  and 
often  in  quite  exposed  situations  in  marshy  \akeB.  In  the  three  other 
colonies  that  I  have  seen  the  neets  have  been  floating  in  water  which 
was  waist  deep,  or  deeper,  and  many  of  the  nests  could  not  be  reached 
without  a  boat.  Dr.  Thomas  S.  Roberta  (1900)  describes  a  typical 
deep-wat«r  colony  in  his  account  of  the  nesting  habits  of  this  species 
at  Heron  Lake,  Minnesota,  in  1899.    He  says : 

At  a  distance  of  about  on  elghtb  of  a  mile  from  tbe  manby,  reed-grown  shore, 
tbe  little  floating  mounds  dotted  tblckly  a  great  crescent-abnped  area  some 
tltree-fonrtiis  of  a  mile  In  length  b7  300  or  400  jards  [n  the  widest  part  Tbe 
nests  were  irregnlarly  ffistrlbnted.  In  some  places  there  were  many  close 
together,  and  again  the;  were  scattered  yards  apart,  while  now  and  theB  there 
were  large  spaces  where  there  were  none  at  all. 

nnder  ordinary  conditions  the  water  over  all  this  area  would  have  been  2  or 
8,  nowhere  over  4  feet  deep,  wlUi  a  thick  growth  of  bullnishes  (Betrpnt) 
standing  well  above  the  snrtece.  But  heavy  rains  bad  raised  tbe  lake  until  th« 
water  was  In  many  ^aces  fully  6  feet  deep  aad  only  tbe  tops  of  die  tallest 
roBbes  came  Into  view ;  thus  cbaQRlng  a  larse  part  of  the  nesting  ground  from 
a  denae  tangled  bed  of  rushes  into  almost  open  water.  Upon  this  condltloD 
of  things  the  birds,  of  course,  had  not  reckoned  when  they  chose  tbe  site,  and 
in  consequence  many  of  the  nests  were  now  torn  from  their  mooilngs,  having 
been  lifted  by  tbe  rising  water,  and  were  unprotected  save  by  the  weak  tops  of 
tbe  submerged  rushes.  TbjiB  free  to  drift,  they  were  floating  bltbw  and 
thither  at  the  mercy  of  ths  wlnd^  bat,  strange  to  say,  this  state  of  things  did 
not  aH)eer  to  greatly  disconcert  the  owners.  Here  and  there  a  number  of  nestt 
bad  caught  against  some  firm  andiorage,  and,  receiving  new  additions  with 
eadi  favorable  breeze,  a  nindrow,  or  Island,  of  these  stray  nests  was  soon 
formed.  Nest  touching  nest  In  this  manner  resulted  In  a  promiscuous  crowding 
of  families  that  must  have  tested  the  good  nature  and  tort>earance  of  tbe  occu- 
pants not  a  little,  and  probably  led  to  some  vasarlea  In  the  care  of  the  young 
descrll)ed  further  on.  A  few  nesta  had  gsate  adrift  entirely,  and  floating  far  out 
Into  the  open  water  liad  been  abandoned.  But  luckily  a  considerable  part  of 
the  colony,  wiser  than  their  fellows,  escaped  this  dire  confusion  of  disaster  as 
the  resnlt  of  having  located  their  nests  where  shallower  water  and  stroi^er 
growth  of  rushes  provided  protection  and  safe  anchorage  even  when  the  flood 
was  at  its  hMght  From  nest-building  (v>eratlons  stiil  in  progress  at  the  late 
date  of  our  visit  (June  16)  we  inferred  that  a  few  at  least  of  the  gulls  that  bad 
lost  their  homes  were  reestablisliiDg  tbunselTcs  In  safer  retreats  farther  back, 
having  perhaps  learned  a  lesson  against  future  stmllar  mishaps. 
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Tlie  neets  were  all  ballt  of  tLe  same  material — old  water-soaked  bollniBhefl — 
with  sometlmei  a  few  fresh  atems  worked  Into  the  upper  part  A  beavr 
fonndatlon  of  the  thickest  and  loneeat  rushes  la  flrat  laid,  forming  a  partly 
submersed  platform  held  In  place  by  the  standing  rushes  abont  It,  the  whole 
belDK  2  to  8  feet  across  at  the  water  line.  Dpm  this  the  rather  welt- 
made  superstructure  of  finer  material  ts  constructed,  with  a  long  slope  from 
the  water's  edge  op  to  the  lim  of  the  nest,  whtdi  la  raised  8  inches  to  a 
foot  above  the  water.  The  cavlt;  Is  8  to  .10  incbes  In  diameter  and  8  to  4 
In  depth,  and  Is  mdely  lined  with  bits  of  fine  rash  tops  and  coaise  grass.  The 
Inside  is  always  perfectly  dry,  being  sereral  Indies  above  the  water.  The 
Yarlatlon  In  the  nests  was  not  very  great,  being  merely  as  to  general  bulk 
and  hd^t  Much  of  the  material  of  whitA  the  nests  were  constructed  had 
been  carried  from  ■  distance,  prcri)ably  from  the  nel^borlng  shore,  where 
the  rashes,  loosened  by  the  Ice,  had  been  cost  np  In  heaps.  The  gulls  carry 
with  apparent  ease  these  great  heavy  rushes,  and  were  often  to  be  seen 
flying  about  for  a  conslderBble  time  with  the  liwg  stems  dangling  from  thdlr 
bills.  The  nests  were  k^t  In  good  repair,  and  as  they  became  trampled  down 
or  the  rtm  dlsarrai^ed  die  owners  were  to  be  seen  patting  Uiinga  to  rights 
or  adding  a  new  msh  here  and  there  as  it  was  needed.  At  the  time  of  our  visit 
many  young  were  already  out  of  the  shell,  but  there  were  also  many  sets  of 
eggs  In  all  stages  of  incabaUon,  the  result  probably  of  second  nest  building. 

Eggs. — As  with  most  gulls  the  normal  set  of  eggs  is  three;  sets  of 
four  are  rare,  and  often  such  sets  are  apparently  the  product  of  two 
birds;  two  eggs  sometimes  constitute  a  full  set.  The  eggs  show  an 
interesting  aeries  of  variations.  In  shape  the;  are  usually  ovate,  with 
some  variation  toward  elliptical  ovate.  The  shell  is  thin  and  almost 
lusterlesa.  The  ground  color  shows  a  great  variety  of  buffy  and 
■  greenish  buffy  shades,  from  "  buffy  brown  "  or  "  deep  olive  buff  "  to 
"  cream  buff,"  and  from  "  ecru  olive  "  or  "  water  green  "  to  "  vetiver 
green  "  or  **  pale  olive  buff."  Some  ^;gs  are  sparingly  spotted  and 
others  are  quite  heavily  marked  with  large  and  small  spots,  blotches, 
or  irregular  scrawls,  which  sometimes  are  confluent  into  rings,  of 
various  shades  of  brown,  such  as  "  seal  brown,"  "  sepia,"  "  bister," 
"Vandyke  brown,"  and  "burnt  umber."  Some  eggs  have  a  few 
spots  of  "  lilac  gray."  The  measurements  of  48  eggs,  in  the  United 
States  National  Museum  collection,  average  52  by  86  millimeters; 
the  eggs  showing  the  four  extremes  measure  56.5  by  37,  S3.5  by  3S.5, 
47.5  by  35.5  and  49.5  by  34  millimeters. 

Toung. — I  am  inclined  to  think  that  both  sexes  incubate,  for  they 
sre  apparently  affectionate  and  devoted  to  each  other,  both  birds 
being  often  seen  standing  side  by  side  on  the  nest.  I  believe  that  the 
male  stands  beside  his  sitting  mate  much  of  the  time  and  relieves  her 
by  taking  his  turn  on  the  nest.  Dr.  Boberts  (1900)  says  that  the 
period  of  incubation  is  "probably  18  or  20  days."  He  gives  the 
following  interesting  account  of  the  behavior  of  the  young : 

These  pink-footed,  pnle-bllled  little  balls  of  down  now  and  then  remain 
quietly  ia  the  home  nest,  basking  In  the  warm  sunshine,  but  more  frequently 
they  are  no  sooner  dry  frcm  the  egg  than  they  start  to  wander.  A  few  are 
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content  to  go  no  farther  than  the  broad  doping  sldea  of  the  nest,  and  there  the; 
may  be  aeen  quietly  doafng  or  tumbling  about  among  the  stems  of  the  rasbes 
as  they  explore  the  Intricacies  of  tbelr  little  island.  The  greater  number,  bow- 
erer,  put  boldly  out  to  sea  and  drift  away  with  the  chance  breese,  tbelr  tinj 
paddles  of  little  avail  as  they  mirsae  tbelr  now  enforced  Journey-  A  gust  ol 
wind  a  trifle  berder  tbiin  nauai,  or  a  bump  against  a  floating  reed  Btem,  aitd 
over  they  go  bottomside  up,  only  to  oome  quldcly  right  again,  dry  and  fluffy 
as  ever.  Having,  after  many  failures,  crawled  over  the  tiny  obstroction,  ther 
sali  conteutediy  on.  Now  and  then  tb^  get  ont  to  sea  In  earnest  and  iit- 
appear,  and  are  probably  lost  in  tlie  nwgb  waters  of  the  open  lake.  1%eir 
departure  from  ttie  nests  was  eniareDtly  ever  against  tlie  will  of  tlie  old  bltds. 
and  many  were  the  scoldings  and  severe  the  punlshmeuts  meted  oot  to  these 
ventnrevome  ofbiffing,  A  tfance  in  the  direcUon  of  some  local  outburst  of 
furious  cries  would  reveal  a  bevy  of  gulls  crowded  close  together,  beating  the  air 
and  the  water  over  a  particular  spot,  wtme  on  closer  Inspection  mi^t  be  seen 
one  or  more  of  these  hapless  truants.  The  frenay  of  tbe  old  birds  as  the  cbldn 
neared  tbe  open  lake  was  pitifni  to  btftold.  With  might  and  main  they  eo- 
deavored  to  turn  them  back,  eoemlng  not  to  realise  their  utter  inability  to  stem 
the  breeze  even  had  they  the  InclinatifHi  to  make  tite  attampL  At  last,  tlidt 
protests  of  no  avail,  a  resort  is  had  to  still  more  vigorous  measni«a,  and  sdsing 
tbe  drifting  chicks  by  the  nape  of  tlM  neck  with  the  powerful  beak  they  are 
Jerked  bodily  end  roughly  out  of  the  water,  and  from  a  height  of  8  or  4  feet 
thrown  as  far  as  possible  In  the  desired  direction.  This  being  repeated  Udm 
and  again — often  several  old  birds  taking  part  in  the  performance — ondl  the 
youngsters  are  at  last  flnng  into  some  nest,  exhausted  and  bleeding  from  tbe 
blows  and  pinches  inflicted  by  the  sharp  bills  of  the  parent  birds. 

This  strange  E^vectacle  was  of  common  occurrence,  and  these  vigorous  nnrs^ 
duties  seemed  to  occupy  much  of  the  attention  of  a  goodly  part  of  the  memben 
of  this  colony.  Probably  under  ordinary  conditions  of  water  and  protectloD 
such  disturbances  are  less  frequent.  So  far  as  tbe  dlscipllntng  and  care  of  Ak' 
young  went  there  existed  a  curious  spirit  of  communisms  among  these  galli- 
An  old  gull  cared  for  whatever  yoimg  guDs  fell  in  Its  way,  and  when  tbe  ttraf 
ctaidiB  chanced  to  clamber  up  loto  a  strange  nest,  against  which  they  hap- 
pened to  drift,  they  were,  after  a  few  admonishing  squawks,  welcomed  as  one 
of  tbe  household,  and  scolded,  pecked,  and  fed  just  as  though  the  foster 
parent  bad  laid  the  eggs  from  which  they  were  hatched.  Now  aod  then  en 
entire  brood  would  escape  in  a  body,  and  crawling  up  beside  some  Incnbeting 
bird  on  a  neighboring  windward  met  would  cuddle  close  about  the  old  bird, 
who,  to  all  aMjearances,  was  perfectly  wlUtog  to  adoiA  them  In  advance  of 
the  appearance  of  her  own  Infants. 

Occasionally  we  saw  old  galls  already  in  possession  of  a  family  twice  tbe 
elee  to  wblch  th^  were  entitled,  rushing  out  and  ponndng  upon  other  fresh 
arrivals,  who  were  quickly  bustled  and  Jerked  up  among  the  others  until  not 
infrequently  10  or  a  dosen  of  diese  tiny  balls  filled  the  nest  to  overilowing, 
and  In  the  diversity  of  coloration  presented  plainly  indicated  tbelr  varied 
parentage. 

Most  Jealously  were  these  foundtlng  asyloms  watched  over  and  many  weie 
the  flerce  encounters  in  midair  that  resulted  when  some  marauding  band 
dared  to  Interfere.  A  single  gull,  aided  It  might  be  by  some  acc^ted  neigh- 
bor, fed  apparently  without  distinction  all  these  ymtngsteis,  and  time  and  again 
we  saw  some  little  chap,  Just  fished  out  of  the  water  and  stlU  sore  from  tlie  , 
rough  usage  to  which  he  had  been  subjected,  ted  to  repletion  by  his  captor, 
who  disgorged  Into  the  tiny  maw  a  Juicy  mass  of  dragon-fly  nymphs  brougbt 
from  the  meadows  a  mile  away. 


by  Google 


UTB  HISTOBIBS  OF  NOBIH  AHEBICAK  OUU^  A^D  TBANB.     169 

Plumages. — The  downy  young  exhibit  two  color  phases,  with  con- 
siderable variation  in  each.  In  the  brown  phase  the  upper  parts  are 
"wood  brown"  anteriorly,  becoming  "Isabella  color"  posteriorly; 
the  throat  and  chest  are  **  ochraceous  buff,"  shading  off  to  white  on 
the  belly.  The  back  is  heavily  spotted  or  variegated  with  dusky, 
and  the  head  is  mottled  with  the  same;  there  is  a  frontal  black  space 
at  the  base  of  the  bill  and  uEually  a  few  dusky  spots  on  the  throat 
In  the  gray  phase  the  buff  and  brown  tints  are  entirely  replaced  by 
lij^t  shades  of  "oflutral  gray"  or  "mouse  gray,"  darker  above  and 
lighter  below,  the  dusky  markings  on  the  upper  parte  being  as  de- 
scribed above. 

The  javenal,  or  first  plumage  is  acquired  during  July,  previous 
to  the  flight  stage.  The  back,  scapulars,  and  lesser  wing-coverts 
ue  "hair  brown"  And  "drab";  the  feathers- edged  with  "wood 
brown;"  the  greater  wing-coverts  are  gray;  the  primaries  are  dusky 
black  tipped  with  white ;  the  secondaries  are  centi'ally  black,  basally 
gray,  broadly  tipp0d,  and  edged  with  white;  the  teitials  are  dusky, 
bioadly  edged. with  white;  the  head  is  mottled  with  dusky  and  whit- 
ish above,  white  below,  with  a  black  crescentic  spot  in  front  of  the 
eye  and  a  white  qmt  below  it,  the  upper  tail-coverta  are  white ;  the 
tail  is  light  gray,  with  a  broad  gubterminal  band  of  dusky;  the 
ondw  parts  are  pure  white,  or  rarely  tinged  with  rosy. 

The  postjuvenal  molt  bi^jna  early  in  September  and  by  Novem- 
ber or  Deconber  the  first  winter  plumage  is  fully  acquired  by  a 
putial  molt,  which  involves  everytiiing  but  the  wings  and  tail. 
The  forehead  is  now  largely  white  and  the  under  parte  are  entirely  so. 
The  crown  and  occiput  t^e  mottled  with  dusky,  the  markings  coalesc- 
ing into  a  solid,  slate-colored,  nuchal  collar,  including  the  orbital 
and  auricular  regions ;  and  the  back  is  clear  "  gull-gray."  This 
plumage  is  w<wii  all  winter  until  a  comfUU  molt  occurs  in  May 
or  earlier,  which  ie  practically  a  prenuptial  and  a  postnuptial 
molt  comUned.  This  is  a  very  peculiar  molt,  for,  so  far  as  I  know, 
no  other  gull  molte  its  wings  and  tail  so  early  in  the  spring. 
I  have  seui  at  least  six  birds  with  the  primaries  in  full  molt  in 
Uay,  and  fully  as  many  in  fresh  plumage  that  had  completed  the 
molt  in  June.  Although  the  birds  do  not  breed  in  this  plumage,  I 
suppose  we  may  as  well  call  it  a  first-nuptial  plumage.  It  is  char- 
acterized by  a  partial,  black  hood,  the  head  being  mottled  black  and 
white.  There  is  much  individual  variation,  but  usually  the  black 
predominates  above  and  the  white  below;  the  outer  primary  is 
black,  with  a  broad  whitish  wedge  extending  more  than  halfway  up 
the  inner  web.  The  black  decreases  on  each  succeeding  primary  in- 
wardly until  it  nearly  or  quite  disappears  on  the  innerm*^,  which  is 
Urgely  "  gull-gray."  All  the  primaries  are  white-tipped ;  the  tail 
is  usually  like  the  adult,  but  sometimes  has  a  few  dusky  shaft  streaks 
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near  the  end.  There  is  a  slight  roseate  suffu^on  on  the  breast  in 
this  plumage.  Peritaps  the  flight  feathers  are  not  molted  again 
that  year,  but  undoubtedly  the  plumage  of  the  head  is  replaced  by 
the  winter  plumage  like  that  of  the  adult,  and  perhaps  the  wings 
may  also  be  molted  again  during  the  late  summer  or  fall.  I  have 
been  unable  to  trace  into  subsequent  plumages  the  peculiar  wing 
acquired  during  the  first  spring,  nor  do  I  know  when  it  is  rephwed. 

The  next  step  toward  maturity  we  find  in  birds  in.  both  nuptial 
and  winter  plumages  in  which  the  plumage  is  fully  adult  except  the 
primaries.  This  is  undoubtedly  the  second  year  plumage,  and  the 
inference  is  that  it  is  acquired  at  a  complete  postnuptial  molt 
when  the  bird  is  a  little  over  a  year  old,  which  means  that  the  two 
complete  molts  are  only  abont  six  mmths  apart.  In  this  plunugfl 
the  primaries  are  black  ior  a  distance  of  about  8  inches  frmn  the  tip 
on  the  outer  and  for  a  decreasing  distance  on  each  succeeding  pri- 
mary. The  tips  of  all  the  primaries  are  white,  sometimes  for  an  indi 
or  so  on  the  outer,  and  sometimes  there  is  an  indistinct  white  spot 
in  the  black  of  the  outer  primary.  At  esdi  succeeding  molt  the 
black  in  the  primaries  decreases  and  the  white  increases  until  only 
a  small  black  area  remains  on  each  primary.  There  is  apparentij 
Inudi  individual  variation  in  the  extent  and  rapidity  of  this  change. 

The  complete  postnuptial  molt  of  adults  Occurs  mainly  in  Au- 
gust and  September,  but  it.'is.oftfcn  not  completed  until  October. 
The  outer  primaries  are  the  last  to  be  leneWed.  Winter  adults  han 
the  forehead,  lores,  and  throat  white,  and  the  occiput,  cervix,  loral, 
and  auricular  regions  densely  mottled  or  washed  with  slate  gray. 
The  beautiful  nuptial  plumage  is  acquilvd  by  a  partial  or  perhaps  a 
complete  prenuptial  molt  in  April  and  Hay. 

Food. — The  food  and  feeding  habits  of  the  FVanklin's  gull  drantm- 
strate  its  value  to  the  agricultural  int^-ests  of  the  west,  and  proTS 
that  it  is  almost  wholly,  if  not  entirely,  beneficial  to  manlEiud.  Dor 
ing  the  nesting  season,  at  least,  ita  food  is  almost  wholly  insectiv- 

(ffOUS. 

Doctor  Boberts  (1900)  says  of  its  food  at  this  seascm : 
The  stoiiia<dis  and  pallets  of  several  birds  collected  by  the  writer  and  UdiUt 
examlued  by  Frofestwr  Beat,  of  tbe  Btolosleal  Survey  at  WoshlngtoD,  con- 
taloed  a  mass  of  Insect  dM>rls  totbe  ccdndoh  of  all  else.  One  ■ttnoadi  akne 
fnmlabed  some  15  different  ipedes,  amoiv  tlrnn  aeveral  varieties  Injuriooi  to 
tlie  Interests  of  man.  The  chief  part  of  the  food,  however,  during  Qie  ttme  of 
onr  visit  to  the  colony,  and  that  on  which  the  young  were  largely  fed,  was 
the  nymphs  of  dragon  files,  which  were  then  to  be  found  In  immense  numbeis  In 
the  meadows  near  by.  I'he  writer  counted  no  less  than  327  of  these  Insects  in  a 
dngle  stomadi. 

Early  in  the  spring,  when  the  farmers  are  plowing,  tiiese  galls 
follow  the  plow  in  large  numbers,  contending  with  the  blscklnrds 
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and  other  birds  in  picking  up  from  the  freshly  turned  farrows 
quantities  of  angleworms,  cutworms,  and  other  grubs  and  larvae. 
Later  in  the  season  they  resort  to  the  prairies  and  grass  fields  to  feed 
on  grasshoppers  and  locusts,  many  of  which  are  caught  os  the  wing. 
I  have  seen  them  hovering  over  the  water  in  open  sloughs  and  small 
ponds  and  daintily  gathering  bits  of  food  from  the  surface  which 
probably  consisted  of  aquatic  insects  or  their  larvae,  and  possibly  a 
few  small  fish.  I  have  also  seen  them  coursing  low  over  the  meadows 
like  large  swallows,  catching  moequitos  and  other  small  insects  in 
the  air.  I  once  saw  a  great  cloud  of  than  flying  over  a  large  marshy 
area  in  the  interior  of  an  island  in  Lake  Winnipegosis.  They  were 
so  thick  and  so  much  excited  that  I  thought  it  must  be  a  nesting 
colony,  but  on  investigation  I  found  that  they  were  feeding  on  the 
swarms  of  gnats,  flies,  and  other  minute  insects  that  were  rising  from 
the  bashes  in  long  swaying  columns  like  clouds  of  smoke.  The  air 
vas  full  of  dragon  flies  which  were  preying  on  the  same  insects, 
and  probably  the  gulls  were  feeding  on  them  also. 

Mr.  John  F.  Ferry  (1910)  states  that  the  stomachs  of  three  birds 
taken  in  Saskatchewan  contained  remains  of  numerous  midges  and 
Acrididae,  a  spider,  a  small  mole  cricket,  a  water  beetle,  and  several 
large  dragon-flies. 

Behavior. — In  flight  the  Franklin's  gull  is  as  light  and  graceful 
as  at  other  times.  When  traveling  long  distances,  as  it  does  regularly, 
to  and  from  its  feeding  grounds,  it  proceeds  rather  swiftly,  with 
constant  flappings  in  widely  scattered  and  open  flocks  at  a  moderate 
height.  When  rising  from  or  alighting  on  the  water  or  ground  its- 
feet  are  allowed  to  dangle,  but  ordinarily  they  are  stitched  out 
behind  and  partly  or  wholly  concealed  under  the  feathers.  A.t  times 
Bmall  parties  in^ge  in  aerial  exercise  or  sport  by  soaring  upward 
in  spiral  curves,  sailing  on  outstretched,  motionless  wings,  mounting 
higher  and  higher,  until  almost  lost  to  sight.  Large  numbers  gather 
regularly  at  certain  spots  apparently  for  the  sole  purpose  of  perform- 
ing these  aerial  evolutions,  and  after  an  hour  or  so  of  such  exercise 
they  suddenly  disappear,  as  mysteriously  as  they  came,  drifting  aim- 
lessly about  in  roving  bands.  If  one  of  their  nut^ber  is  shot  they 
gather  immediately  into  a  dense,  hovering  screaming  flock,  darting 
down  toward  their  fallen  companion,  but  if  no  more  are  killed  they 
soon  lose  interest  and  silently  drift  away. 

The  Franklin's  gull  swims  with  exquisite  grace  and  buoyancy, 
floating  lightly  on  the  surface.  About  its  breeding  grounds  it  is 
very  tame  and  many  a  beautiful  picture  is  seen  of  a  party  of  these 
lovely  birds,  resting  on  the  placid  water  of  some  small  marshy  pool, 
the  delicate  colors  of  t^eir  spotless  plumage  clearly  reflected  in  its 
glassy  surface  and  offset  by  a  background  of  dark  green  reeds. 
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Mj  field  notes  describe  the  ordinary  note  of  this  gull  as  a  aoft  | 
"  Krrruk  "  or  a  low  clu<^ing  call.    This  is  sometimes  varied  with  a  ' 
louder  and  more  plaintive  cry,  sounding  like  *'pway"  or  "pwa-ay," 
which  is  rather  musical ;  and  when  much  excited  or  alanned,  as  on 
their  breeding  grounds,  it  utters  loud,  shrill,  piercing  screams.    Mr.  , 
Thomas  Miller,  in  a  letter  to  Major  Bendire,  described  its  notes 
as  follows : 

Wblle  feeding,  their  call  !■  a  sbrill  "  Knk  Kok  Kuk  Kok  "  repeated  Inoee- 
matij,  TBrled  at  times  wltb  their  characteristic  "Weeh-a  Weeli-a,"  the  Onrt 
pliable  prolonged  and  uttered  wldi  the  rMng  InflecUon.  This  U  the  call  i 
moat  commonlr  beard,  and  while  flying  home  from  fCedlnc  about  the  onlr 
one  they  nse.  In  visiting  the  breedloK  place  they  hover  over  yon  and  repeat 
this  call  with  a  moumtul  cadence,  as  If  Imploring  yon  not  to  molest  tbelr 
□GfltB.  Then  their  cries  are  iBcessant  end  can  be  heard  a  long  way  off.  Oa 
bright  sunny  days  In  May  and  June  they  soar  In  the  air  to  a  great  bdgbt.  so 
high  as  to  be  scarcely  visible,  when  they  swoop  back  and  forth  crytng  "  Wedi-a  ' 
Wedi-a  Weeh-a  Po-lee  Po-lee  Po-lee  Po-lee."  The  last  notes  are  lavarlably 
uttered  shorter  and  quli^r  than  the  first  They  wlU  fly  thus  all  day  lone 
and  the  note  "  Po-lee  Po-lee  "  la  only  heard  when  they  are  soaring  at  a  great 
height  during  tine  weather.  This  note  IB  not  unlike  that  heard  on  the  Scottish 
moorlands  while  the  wbaup  or  sickle  bill  cnrlew  Is  circling  around  the  laatif 
traveler, 

Mr.  J.  W.  Preston  (1886)  says  that  "at  intervals  they  utter  a 
shill,  clear  cry  much  reeembling  the  call  of  the  marbled  godwit. 
Their  ordinary  note  is  a  loud,  mewing  cry,  uttered  in  a  short, 
jerky,  impatient  rnurner,  somewhat  reeraibling  the  mewing  of  a 
cat.  This  call  is  constantly  tept  up,  and  when  thqr  congregate  at 
their  rookery  in  the  evening  the  din  is  deafening,  and  may  be  heard 
all  night  during  the  mating  season,  which  begins  about  May  1  and 
lasts  until  the  IMh  of  the  month.  Regularly  at  dark  a  large 
portion  of  the  flock  took  their  noisy  way  to  the  open  lake,  where 
they  remained  on  the  water  until  light." 

Franklin's  gulls  are  not  only  highly  gregarious  among  themselves, 
nesting  in  compact  colonies  of  immense  numbers,  but  they  are  de- 
cidedly sociable  toward  other  species,  especially  on  their  breeding 
grounds.  In  the  slon^is  where  they  breed  they  have  for  intimate 
neif^iboTs  large  numbers  of  yellow-headed  blackbirds,  black  terns, 
coota,  rails,  grebes,  canvasbacks,  redheads,  and  ruddy  da(^,  with  all 
of  whom  they  seem  to  be  on  good  terms.  They  seem  to  be  particu- 
larly intimately  associated  wit^  eared  grebes.  There  is  almost  always 
a  colony  of  these  grebes  in  or  near  every  FranUin's  gull  colony,  and 
often  the  neste  of  the  two  speriee  are  closely  intermingled.  Mr.  Her- 
bert K.  Job  has  a  photogrsph  of  a  Franklin's  gull  eating  the  eggs  in 
an  eared  grebe's  neat,  but  I  doubt  if  they  regularly  disturb  the  nests 
of  their  nei^bors  to  any  great  extent,  although  nest-robbing  is  a 
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trait  peculiar  to  almost  all  g;ulla,    Mr.  Preston  (1886)  aays  of  tliur 
behavior : 

While  defending  tbelr  nests  titej  evince  great  courage  and  spirit,  successfnll; 
nmtlng  the  Canada  gooae  iBemida  oanatteiuit),  white  pelican  (Felecawi* 
trfthrorhynchtu),  and  other  large  birds  which  chanced  to  molest  them.  A  moat 
dlstreaalng  sight  was  the  determined  but  nnsoccessful  attempt  of  a  dozen 
frightened  gnlls  to  chase  a  large  snapping  turtle  from  a  nest  on  which  It  had 
UUed  the  mother  bird  and  was  Idsarelj  derourlng  her  eggs.  When  I  ap- 
proached the  nest  the  owners,  with  a  few  others,  hovered  abont  crying  plteousl;, 
RlmoM  strlUng  me  with  their  wings. 

FaU, — After  the  breeding  season  is  over  these  gulls  gather  into 
inmiense  flocks  and  wander  about  in  search  of  suitable  feeding 
grounds,  where  the^  must  prove  of  great  benefit  in  destroying  vast 
hordes  of  injurious  insects,  such  as  locusts  and  grasshoppers,  which 
are  swarming  on  the  prairies  during  the  latter  half  of  the  summer. 
Mr.  George  Atkinson,  according  to  Macoun  (1909),  says  of  their 
abundance  at  that  season : 

While  driving  into  the  Kagle  hills,  about  40  mites  west  of  Saskatoon,  on  July 
30,  1906,  we  passed  an  extensive  mnd  flat  and  salty  slough,  <hi  which  rested 
between  four  and  five  solid  acres  of  gulls.  I  Bred  a  shot  Into  the  air  to  note 
tlie  effect  and  they  roee  as  one  bird  In  such  a  cloud  that  tbtir  wings  clashed 
ti^ether  In  a  frantic  flapping  and  their  discordant  cries  were  almost  deafening. 
It  would  be  entirely  Impossible  to  estimate  the  number  of  birds  in  this  flock. 

Dr.  Thomas  S.  Boberts  has  sent  me  the  following  interesting  ex- 
tracts from  his  field  notes  on  the  behavior  of  Franklin's  gulls  in  the 
great  autumnal  gatherings  of  this  species  in  Minneeota : 

Immense  numbers  of  these  gulls  spend  the  nights  out  In  the  open  lake,  congre- 
gatlDg  to  form  one  or  two  or  sometimes  three  flocks,  600  or  800  feet  long  and 
200  or  300  feet  wide.  The  gulls  sit  close  on  the  water,  so  that  from  a  distance 
they  look  like  vast  "  banks  "  of  ducks,  except  when  the  sun  strikes  them  Just 
right,  then  they  tbov  white.  During  the  day  the  gulls  feed  on  the  fields  and 
pnlrles  at  some  dlstaace  from  the  lake,  returning  toward  evening  In  various 
»lxed  Qocks  and  assembling  out  In  the  lake  for  the  ntght  Abont  sunrise  in  the 
mornlm  they  b^ln  to  stir,  and  for  a  time  there  Is  great  commotion  among 
them.  Soon  they  get  up  in  a  body  and  the  air  Is  flUed  with  them.  Aa  the 
ilaatlng  son  strikes  their  snowy  bodies  and  slowly  moving  wings  It  is  a 
mrioos  and  beautiful  sight,  appearing  as  though  the  air  were  fllled  with  huge 
SQOWflakes  or  eddying  bits  of  silver  tInseL  Rising  to  some  dletance  atwve  the 
water  they  start  for  their  feeding  grounds  In  a  great  straggling  company,  the 
bead  of  the  flock  soon  becoming  V-shaped  as  geese  fly.  Later  they  break  up 
Into  namerona  smaller  flocks,  each  flying  in  more  or  les  perfect  V-shaped 
formation.  Tliey  return  at  night  In  tlw  same  way  or  in  broad  straight-fronted 
flacks,  and  when  the  light  makes  them  appear  dark  the  Inexperlraiced  sportsman 
Is  apt  to  think  a  t^nptlng  flock  of  small  geese  la  approaching.  Tb^  fly  too 
slowly  for  ducks. 

On  October  4  at  S  p.  m.  the  gulls  came  from  the  north  at  a  great  height, 
drdlng  around  against  the  blue  sky,  appearing  like  shining  white  specks  as  the 
son  struck  their  white  bodies.  The  wings  were  invisible,  but  their  movements 
ceased  a  flickering  or  twinkling,  causing  the  gulls  to  look  like  stars  In  the  deep 
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bloe  tky ;  as  they  darted  aboat  or  dropped  Bcddenly  tbe  effect  was  tbet  ot  shoot- 
ing Mars.  I  lay  on  taj  bact  on  the  bank  for  some  time  watching  them.  As 
they  reached  a  point  over  the  lake  they  deaceaded  by  a  series  ot  saddea  down- 
ward shoots  or  more  frequently  by  a  gentle  spiral. 

From  tbe  southeast  the  gulls  came  In  Immense  floclcs,  low  down,  larg»  tlian 
I  have  seen  before.  At  times  the  stream  seemed  to  extend  for  what  appeared 
about  a  mile  and  was  at  places  dense  and  broad,  at  others  thin.  Bat  tha 
number  of  gulls  was  something  beyond  calculation;  it  reminded  one  of  tbe 
way  wild  pigeons  used  to  fly.  As  they  approached  the  water  they  dropped 
near  the  surface  and  swept  up  the  lake  In  great  clouds  to  Join  the  great  con- 
course already  ass^nbled.  This  flight  of  gulls  Is  something  that  never  ceasea 
to  Interest  me ;  they  are  In  such  Tsst  numbers,  so  reEular  In  their  habits,  and 
so  beautifuL 

October  5.  The  gulls  left  the  lake  this  morning  going  northward  between  9 
and  10.  Hany  flew  out  In  flocks  directly,  but  I  noticed  a  new  performance. 
Over  the  lake  m  hundred  or  more  guihi  would  get  together  and  begin  to  fly 
about  rapidly  In  a  circle,  and,  others  Joining  them,  there  was  soon  formed  a 
great  whirling  mass  ot  gulla,  the  birds  moving  In  all  directions  within  the 
globe,  but  turning  about  when  reachlog  Its  limits.  It  was  a  curious  slsht.  espe- 
cially as  at  times  Ave  or  six  ot  these  great  whirligigs  would  be  In  view  at  tbe 
same  time.  It  was  a  great  game  and  presented  a  spectacle  of  perfect  abandon. 
Freeh  flocks  encouDterlDg  one  of  tliese  merry-go-rounds  either  passed  directty 
through  It  or  more  often  Joined  at  once  In  tbe  sport.  Hound  and  ronnd  and 
np  aud  down  they  went,  forming  a  great  whirling  mass,  which,  as  a  whot^ 
wound  slowly  onward  away  from  the  lake,  BometEnws  two  of  these  eddying 
groups  encountered  each  other,  and  then  they  merged  to  form  a  slogle  mul 
Tbey  broke  up  dually  by  the  gulls  that  tired  first  steering  away  in  the  dlrecttoa 
of  the  flight  until  all  hud  gone.  I  lay  beside  a  haystack  lu  the  warm  son  for 
an  hour  watching  this  gull  play.  The  masses  formed  directly  In  front  of  me 
and  passed  over  and  by  me  at  a  h^ght  of  76  to  100  feet.  It  reminded  me  most 
of  the  revolving  balls  ot  gnats  or  other  Insects  one  sometimes  sees  on  still 
ev^ilngs.  The  morning  was  clear,  warm,  and  only  a  moderate  breese  blowing 
from  the  north. 

DISTBIDDTION. 

Breedinff  range. — Prairie  regions  of  the  northern  interior.  E&st  to 
central  Manitoba  (Shoal  Lake)  and  western  Minnesota  (Becker  and 
Jackson  Counties,  Heron  Lake).  South  to  northwestern  Iowa  (Dick- 
inson Cotmty,  formerly),  northeastern  South  Dakota  (Brookings, 
Clerk,  and  Marshall  Counties),  southwestern  Saskatchewan  (Crane 
Lake  region),  and  northern  Utah  (Bear  Kiver).  West  to  southeast- 
em  Alberta  (Many  Island  Lake).  North  to  central  Saskatchewan 
(south  and  east  of  the  Saskatchewan  Kiver)  and  central  Manitoba 
(WaterhenLake). 

Winter  range. — A  few  birds  winter  in  the  Gulf  of  Mexico  from 
the  coast  of  Louisiana  to  Panama,  on  the  vest  coast  of  Mexico 
(Mazatlan)  and  Guatemala  (Chiapam) ;  but  the  main  winter  range 
is  on  the  west  coast  of  South  America,  from  northern  Peru  (Payta) 
to  Patagonia  and  southern  Chile  (Magellan), 

Spring  migration. — ^Northward  by  the  most  direct  route.  Dates  of 
arrival :  Minnesota,  Heron  Lake,  average  April  4  and  earliest  Marth 
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S7;  Manitoba,  Aweme,  average  April  25  and  earliest  April  8;  Sss- 
katchewan,  Indian  Head,  average  May  3  and  earliest  April  25.  Tran- 
sient dates :  Missouri,  April  20  to  May  16;  Kansas,  April  10  to  June 
9;  Iowa,  April  6  to  June  27.  Late  dates  of  departure:  Peru,  Callao 
Bay,  April  11;  Guatemala,  Champerico,  May  30;  Texas,  KerrviUe, 
May  17  and  Aranaaj  Bay,  June. 

Fall  migration — A  rerersal  of  the  spring  route,  but  more  err^o. 
First  Brrivals  reach  Cbile,  Valparaiso,  In  September.  Late  dates  of 
departure;  Minnesota,  Madison,  October  8;  Iowa,  Kovember  6;  Ne> 
braska,  Lincoln,  November  17;  Texas,  Brownsville,  November  10. 

Canud  records.^-Mas  wandered  on  migrations  to  Hudson  Bay 
(specimen  in  British  Museum  from  Hayes  fiiver) ;  Pennsylvania 
(Philadelphia,  October  22, 1911)  ;  Virginia  (Blacksburg,  October  24, 
1696) ;  the  West  Indies  (St.  Bartholomew  Island) ;  Califomia  (Hy. 
perion,  October  17  and  November  24, 1914)  ;  and  many  other  inland 
localities.    Accidental  in  Hawaiian  Islands  (Mauai,  winter). 

Effg  dates. — ^Bfinnesota  and  North  Dakota :  Forty-two  records,  May 
3  to  June  26;  twenty-one  records,  May  16  to  June  4.  Manitoba  and 
Saskatchewan:  IVenty-one  records,  June  6  to  16;  eleven  records, 
Jone  6  to  11. 

lAMVa  PHILADKLFHU  (Otd). 

BoaaYaxix*a  evu. 


This  widely  distributed  American  species  is  found  at  some  season 
of  the  year  in  nearly  all  parts  of  our  continent.  As  it  retires  to  the 
northern  wooded  regions  of  Canada  to  breed,  it  is  familiar  to  most  of 
us  only  as  a  migrant  or  a  winter  visitor,  and  few  naturalists  have 
stadifld  it  on  its  breeding  grounds.  During  the  first  warm  weather 
in  April,  when  the  shad  and  herring  are  beginning  to  run  up  our 
rivers,  we  begin  to  see  the  migrating  flocks  of  this  pretty  little  gull 
moving  northward  along  our  coasts  or  up  the  valleys  of  our  great 
rivers  in  the  interior.  They  proceed  in  a  leisurely  manner,  drifting 
along  in  loose  flocks,  as  if  aimlessly  wandering,  stopping  to  dip  down 
and  occasionally  pick  some  morsel  of  food  from  the  surface  of  the 
vater,  chattering  to  each  other  in  soft  conversational  notes,  or 
coursing  over  the  meadows  and  marshes  to  catch  the  &rst  flying  in- 
sects of  spring.  The  blaok-headed  adults  make  up  the  vanguard  of 
the  migr^ing  hosts,  followed  later  by  the  inunature  birds ;  flocks  of 
young  birds,  however-,  often  have  one  or  two  adults  with  them  as 
leaders.    Sir  John  Hichardson  (1851)  says: 

Thia  Ei>ede8  arrives  very  earl?  In  the  season,  before  the  grouDd  Is  do- 
nnded  of  snow,  and  seeks  Its  food  In  the  first  pools  of  water  which  form  on 
the  borders  of  Great  Bear  Lake,  and  wherein  It  finds  multitudes  of  minute 
cnutacean  animals  and  larrae  of  Insects, 
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Nesting. — I  have  never  succeeded  in  finding  its  breeding  gronnds 
and  must  quote  from  what  scanty  accounts  of  its  nesting  habits  have 
been  published.    Mr.  Koderick  MacFarlane  (ISdl)  writes: 

Thlrtr-seven  nests  are  recorded  as  having  been  taken,  with  ens  In  them,  be- 
tween 10th  Jnne  and  10th  July,  Id  the  wooded  conntri'  tn  the  oelghbortHNMi  of 
Fort  AndersoD  and  on  Lower  Anderson  River.  Tbey  were  all  built  oo  treea  at 
varlona  heights  (from  4  to  16  and  eren  20  feet)  from  the  groand,  aod,  wttb 
one  exception,  whfch  was  composed  of  down  and  velTetr  leevea  held  togetbs 
by  some  string;  turf,  they  were  made  of  small  stlckB  aod  twigs  lined  with 
hay  and  mosses,  etc.  The  parents  always  fly  aboat  In  close  proximity  to  the 
nest,  and  scream  vehemently  when  explorers,  In  the  Interests  of  science,  are 
obliged  to  dqtrlve  them  of  thtir  eggs  or  yonng,  and  not  Infreqnuitly  shoot  one 
of  them.    They  seldom  lay  more  than  three  eggs. 

The  following  account  is  published  by  Baird,  Brewer,  and  Ridg- 
way  (1884) : 

Mr.  Kennlcott  found  this  gull  nesting  In  the  neighborhood  of  Fort  Yukon, 
and  describes  the  nest  as  being  of  about  the  sUe  of  that  of  Ztnaid%ra  ean^ 
inentU;  but  the  cavity  Is  rather  deeper.  It  was  placed  aa  the  aide  branch  of 
a  gre^i  spruce,  several  feet  from  the  trunk,  and  about  20  feet  from  tbe  gronnd, 
near  a  lake.  Mr.  Kennlcott  saw  several  nests  near  this  one,  all  alike  and  in 
stmllar  positions,  except  that  some  were  not  over  10  feet  from  the  ground,  and 
were  on  smaller  trees;  bnt  all  were  on  spruce  trees.  One  nest  which  he  exam- 
ined contained  three  young  birds  of  a  dirty  yellowish  color,  thickly  spotted  witli 
dark  brown.  Be  saw  between  20  and  (10  gulls  about  that  breeding  place,  but  he 
found  only  a  few  of  their  nests.  These  birds  were  said  by  the  Indians  always  to 
breed  In  similar  situations. 

This  species  apparently  bred  fonnerly  as  far  south  as  Afichigaa 
and  Wisconsin,  in  the  region  of  the  Great  Lakes.  Hr.  W.  H.  Col- 
lins (1880)  was  told  by  hunters  living  at  St.  Clair  Flats  that  Bona- 
parte's gulls  bred  "  in  Baltimore  Bay  and  the  North  Channel,  and 
that  they  lay  their  eggs  on  old  logs  with  no  signs  of  a  nest."  Ktrni- 
lien  and  Hollister  (1903)  write: 

In  1880  a  few  were  said  to  breed  on  Obambers  Island,  Green  Bay,  and  we 
saw  on  some  small  Islands  In  Big  Bay  de  Noquet,  Uldilgan,  a  number  of  n«ati 
like  pigeons'  nests  on  tbe  flat  brahcbea  of  low  coniferous  trees  that  wlUwot 
qneatlon  bad  been  used  by  these  birds. 

Eggs. — The  Bonaparte's  gull  la^  from  two  to  four  eggs,  ordina- 
rily three,  frequently  only  two,  and  rarely  four.  The  eggs  somewhat 
resemble  those  of  the  Franklin's  gull,  but  are  considerably  smaller. 
In  shape  they  are  ovate,  pointed  ovate,  or  pointed  elongate  ovate. 
The  ground  color  varies  from  "  buffy  citrine  "  or  "  Dresden  brown  " 
to  "  dark  olive  buff  "  or  "  deep  olive  buff."  They  are  more  or  less 
evenly  spotted  or  irregularly  blotched,  rarely  scrawled,  with  various 
shades  of  brown,  '*  brownish  olive,**  and  "  brownie  drab,"  too  numer- 
ous and  variable  to  be  definitely  named.  The  measurements  of  eggs, 
in  various  collections,  average  49.6  by  34.9  millimeters;  the  e^ 
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showing  the  four  extremes  measure  54  by  S7,  50.6  by  38.2,  44.5  by 
35,  and  47  by  33.5  millim^rs. 

Plumages. — ^I  have  never  seen  the  downy  young  of  the  Bonaparte's 
gull,  but  Dr.  Jonathan  Dwight  (1901)  describes  it  as  "much  like 
that  of  Sterna  hirundo,  yellowish  with  dusky  mottling  above."  He 
describes  the  juvenal  plumage  as  follows: 

Tlie  upper  surface  la  deddecllr  brown,  wltb  paler  edglngis;  a  blackish  brown 
band  extends  along  the  cubital  border  of  the  wing  Into  the  tertlarles;  the 
secondaries  have  dusky  markings;  the  primaries  show  little  white,  their  coverts 
being  partly  black,  and  the  tall  Is  white  wltb  a  broad  BObtermlnal  black  band, 
the  rectrlcea  being  tipped  with  buft.  The  sides  of  the  head  are  white  with  a 
dull  black  auricular  patch  and  an  anteorbltal  sifot,  and  the  rest  of  the  lower 
parts  are  white  with  a  brownish  wash  on  the  sides  of  the  neck  end  breast 
The  bill  and  feet  are  black. 

This  plumage  is  partially  replaced,  in  September  and  October,  by 
the  first  winter  plumage,  the  molt  involving  only  the  contour 
feathers.  "  A  blue-gray  mantle  and  paler  head  are  assumed,"  but 
the  wings  and  tail  of  the  juvenal  plumage  are  retained.  A  partial 
prenuptiai  molt,  involving  mainly  the  head  and  neck,  possibly  some 
of  th«  body  pltmiage,  takes  place  during  March  and  April.  At  this 
molt  most  specimens  merely  renew  the  first  winter  plumage  on  the 
head,  but  some  birds  acquire  a  partially  black  head.  In  some  birds 
the  head  is  only  slightly  mottled  above,  but  in  others  the  deep  plum- 
beous hood  of  the  adult  nuptial  is  more  or  less  complete.  Young 
birds  can  always  be  readily  distinguished,  even  at  a  distance,  by  the 
broad,  dusky,  subterminal  band  on  the  tail  and  by  the  color  pattern 
of  the  wings.  The  dusky  cubital  band  is  always  in  evidence,  though 
often  much  faded,  in  Uie  lesser  wing-coverts.  The  scapulars  are 
largely  dusky,  the  greater  wing-coverts  partly  so,  and  all  the  remiges 
are  broadly  tipped  with  dusky.  The  three  outer  primaries  are  also 
dosky  on  the  outer  web  and  for  a  narrow  space  on  the  inner  web,  next 
to  the  shaft,  on  the  outer  two.  m 

A  complete  postnuptial  molt  occurs  in  summer,  beginning  in 
July  or  August  and  lasting  sometimes  until  October,  at  which  the 
adult  winter  plumage  is  assumed,  with  the  pure  white  tail  and  the 
white,  black-tipped  primaries.  Adults  have  a  partial  prenuptiai 
molt,  as  la  young  birds,  and  a  complete  postnuptial  molt  in  sum- 
mer.  I  have  examined  adults  in  full  winter  plumage  as  late  as 
March  17  and  molting  into  nuptial  plumage  at  various  dates  from 
March  30  to  May  15.  I  have  seen  specimens  taken  on  the  Pacific 
coast  in  full  nuptial  plumage  on  Kovember  6  and  December  2,  but 
ordinarily  the  postnuptial  molt  begins  in  August  and  is  completed 
in  October;  usually  the  flight  feathers  are  molted  last. 

Food. — Like  its  larger  relative,  the  Franklin's  gull,  the  Bonaparte's 
guU  is  largely  insectivorous.    Over  the  marshy  ponds  of  the  interior 
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flocks  of  these  pretty  birds  are  frequently  seen  beating  back  and 
forth,  adroitly  catching  insects  on  the  wing,  and  their  stomachs  are 
often  packed  full  of  such  food.  Many  insects  are  gleaned  from  the 
surface  of  still  pools  or  picked  up  frcm  the  drift  rows  of  decaying 
vegetatioo  along  the  shores.  Mr.  Arthur  H.  Norton  (1909)  says  that 
in  Maine  it  **ha8  been  found  feeding  over  rafts  of  drifting  sea- 
weeds, when  its  diet  was  found  to  consist  of  maggots,  probably 
Coleopa  frigida — a  fly  that  breeds  at  high-water  mark  in  decaying 
seaweeds  {Algae  and  Zostera)."  Nuttall  (1834)  examined  two  that 
**  were  gorged  with  ants  and  their  eggp,  and  some  larvae  of  moths  in 
their  pupa  state."  On  the  seacoast  they  lire  on  small  fish,  shrimps, 
and  other  surface-swimming  crustaceans,  marine  worms,  and  other 
small  aquatic  animals.  Apparently  very  little,  if  any,  vegetable 
food  is  taken. 

Behavior. — The  flight  of  this  species  is  very  light  and  buoyant,  as 
well  as  active  and  graceful.  It  is  more  tern-like  than  gull-UlK,  and 
it  might  easily  be  overlooked  in  a  flock  of  loitering  terns.  When 
moving  about  looking  for  food  its  flight  seems  listless  and  desultory; 
every  stroke  of  its  long  wings  lifts  its  light  body  perceptibly,  as 
it  drives  it  along  much  faster  than  it  seems.  Like  snowflakea 
wafted  by  the  wind  the  loose  flock  drifts  along;  one  hardly  realizes 
that  it  has  come  before  it  has  swept  away  beyond  our  vision.  Yet 
with  all  this  apparent  listlessness  there  is  no  lack  o'  the  power  of 
control;  it  can  breast  the  heaviest  storms,  it  can  rise  and  fall  over 
the  crests  of  the  largest  waves,  and  can  go  whither  it  will  vrith  the 
utmost  ease  and  grace.  It  swims  with  equal  buoyancy  and  grace, 
resting  on  the  surface  as  lightly  as  an  eggshell.  I  hare  sometimes 
seen  it  dive,  though  its  food  is  often  picked  up  while  it  is  swimming 
on  the  surface ;  but  more  often  it  drops  lightly  down  in  the  air,  pick- 
ing the  morsel  from  the  water  with  its  bill  and  perhaps  touching 
the  surface  with  its  feet. 

Its  voice  is  not  powerful,  but  when  feeding  in  flocks  it  is  often 
quite  talkative.  Doctor  Townsend  (1905)  says  that  "occasionally 
it  emits  a  harsh,  rasping  cry,  but  as  a  rule  it  is  silent."  Neltje 
Blanchan  (1898)  describes  its  note  as  "  a  plaintive  shrill,  but  rather 
feeble  cry,  that  was  almost  a  whistle." 

Fall. — Of  the  fall  migration  of  this  gull  in  Ohio,  Prof.  Lynds 
Jones  (1909)  writes: 

In  my  experience  tlits  gall  Is  far  more  nomerona  on  both  sides  of  Cedar  Point 
■and  >plt  tban  elsewhere  along  the  take,  and  tlie  times  of  maximum  nnmben 
occur  between  November  1  ond  December  SO.  During  the  last  three  winters  I 
have  found  a  flock  of  from  50  tn  600  birds  ranging  alonf  the  shore  of  the  sand 
spit  as  long  as  there  remained  open  water,  whi<±  was  well  Into  January.  They 
act  much  Uke  terns  diving  headlong  Into  the  water  for  flsh,  but  can  always  be 
readily  dlstiogolshed  front  them  by  the  almost  sparrow-like  conversatioD&l  notes 
Instead  of  the  harsh  ter-r-r  of  the  terns.    They  seem  to  prefer  the  vicinity  of 
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the  Take  beacii  to  the  marshes  for  feeding  grounds,  poe^bly  becBiue  small  SA 
are  mora  nnineroDB  tbere.  On  the  occnaloiiB  wtaoi  tb«  pent-np  swanq>  waters  at 
B]n  Beac^  have  broken  throDgh  Into  the  lake  carrying  all  sorts  of  d6brls  upon 
their  floods,  these  fulls  have  collected  At  the  place  In  Ki'eat  numbers,  feeding. 

H'mter. — Bonapuie's  gall  slao  vinten  to  some  extent  along  the 
whole  of  both  coasta  of  the  United  States,  though  rather  rarely  north- 
ward and  madi  more  abundantly  aoitfiiward,  where  it  is  associated 
with  nearly  all  of  the  other  cMomon  species.  At  thb  season  it 
frequents  tiie  bays,  harbors,  and  tidal  estuaries,  where  it  can  find 
small  fry  to  feed  iip<aL  I  know  of  no  prettier,  winter,  seadore 
scene  than  a  flock  of  these  exquisite  little  gulls  hovering  over  soma 
favorite  feeding  place,  plunging  into  the  cold  gray  water,  unmindful 
of  the  chilly  blasts  and  the  swirling  snow  squalls. 

DISmlBDTKHT. 

Brtetliag.  ranga. — Known  to  breed  at  only  a  few  localities  in  the 
timbwed  regions  of  the  northwest  East  in  Mackenzie  to  the  Andec- 
Bon  Biver,  Great  Bear  Lake  (Fort  Franklin)  and  Great  Slave  Lake 
(Forts  Fae  and  Keeolution)  and  on  Southampton  Island.  South  in 
British  Columbia  to  the  Cariboo.  District  (Quesnellel>ake).  West  in 
Alaska  nearly  to  the  northwest  coast  (Nulato  and  Kowak  Siver). 
North  to  the  limit  of  trees.  Adults,  in  breeding  plumage,  occur 
in  summer  more  or  less  regularly  as  far  south  as  the  Gulf  of  St 
Lawrence  (Cape  Brebm  and  Magdalen  Islands),  some  of  the  Great 
Lakes  (Lake  Michigan),  ana  Saskatchewan  (Quill  liake),  which 
suggests  that  liiey  prolubly  breed  &r  south  and  east  of  the  known 
breeding:  places. 

Winter  range. — On  the  Atlantic  coast  r^ulatly  from  South  Caro- 
Una  southward,  more  rarely  farther  north,  straggling  as  far  north 
as  Maine.  Frequently  in  Bermuda^  On  the  Gulf  coast  front  Ala- 
bama and  Lomsiai»  soutfaward-to  Yucatan  (Progreso).  On  .the 
Pacific  coast  from  Washington  (Gray's  Harbor)  southward  as  far 
B8  central  Mexico  (Jalisco) ,  rarely  to  Peru. 

Spring  migration. — Northwestward  from  the  Atlantic  coast  to 
the  interior.  Early  dates  of  arrival:  Pennsylvania,  Erie,  April  18; 
New  York,  April  21;  Prince  Edward  Island,  May  10;  Quebec, 
Oodbout,  April  27.  Late  dates  of  departure:  Florida,  Coronado, 
April  9;  South  Carolina,  Charleston,  May  16;  Cistrict  of  Columbia, 
May  SO;  Pennsylvania,  Erie,  May  25;  New  York,  June  14;  Massa- 
chusetts, June  8.  Dates  for  the  interior:  Louiraana,  Kew  Orleans 
(latest),  March  25;  Kansas  (average),  April  21;  Michigan,  Ann 
Arbor  (average),  April  19;  Manitoba  (average),  April  24;  Macken- 
tie,  Fort  Besolution  (average  arrival).  May  14,  and  Fort  Simpson, 
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May  12  to  82;  California,  Monterey,  rare  after  Ma;  18,  latest  June 
2;  British  Columbia,  transienta  passiiig  from  April  11  to  May  24. 

Fall  jmgration. — Southeostvard  to  the  Atlantic  coast  via  JBxma 
Bay  and  the  Great  Lakes.  Early  dates  of  arrival:  Gulf  of  St.  Law- 
rence, August  4 ;  Massachusetts,  August  IS ;  South  Carolina,  Charles- 
ton, August  20;  Flonda,  Coronado,  September  16.  Late  dates  of 
departure;  Quebec,  Montreal,  October  1;  Gulf  of  St  Lawrence, 
November  25;  Massachusetts,  December  28.  Late  dates  of  departure 
in  the  interior:  Manitoba,  October  24;  Minnesota,  Aitkin,  November 
2;  Nebraska,  Lincoln,  November  8;  Missouri,  Jac^on  County,  De- 
cember 8.  On  the  Pacific  coast  early  arrivals  reach  Califmmia, 
Los  Angeles  County,  August  20.  Late  birds  recorded  in  AlaAa, 
Unalaaka,  October  &, 

Casual  records. — Accidental  on  Laysan  Island  (December  27, 
1912),  on  Heligoland  (winter,  1845),  and  in  Great  Britain  (8  or  10 
records). 

Egg  dates. — Anderson  River  regitm:  Twenty  records,  June  10  to 
July  5 ;  ten  records,  June  1?  to  23. 

l.AMUa  MIKUTUS  PiJlM. 

UTTUE  OITLL. 

HABITe'. 

Contributed  by  OhaTlee  Wendell  Toumtend. 

The  little  gull  is  appropriately  named,  for  it  is  the  smallflet  of 
all  guUe,  being  but  11  inches  in  length.  Bonaparte's  gull,  one  of 
the  next  smallest  gulls,  averages  8  inches  longer.  Althou^  a  native 
of  Europe  and  Asia,  breeding  in  the  northern  parts  and  wintering 
as  far  south  as  the  Mediterranean,  it  deserves  a  secure  place  in  the 
American  avifauna,  as  there  are  several  authentic  records  of  its 
occurence  in  this  country  and  others  which  are  reasonably  certain. 
The  first  is  mentioned  by  Swainson  and  Sichardson  (1881),  vho 
say: 

A  Bpectmen  obtained  on  Sir  Jobn  Franklin's  first  expedition  was  determtacd 
by  Ur.  Sabine  to  be  a  joimg  bird  of  tlie  first  year  of  tbli  Bpectea,  exactly 
according  to  H.  Temmlnck's  descrtptloD. 

According  to  Baird,  Brewer,  and  Bidgway  (1884),  one  was  ob- 
tained at  Bermuda  on  January  22,  1849,  by  Major  Wedderbum, 
and  anoUier  one  was  kiUed  in  Uie  following  month ;  also  specimens 
were  obtained  near  Mazatlan,  on  the  western  coast  of  Mexico,  in 
1808  by  Colonel  Grayson.  The  first  thoroughly  authentic  specimen 
is  recorded  by  Dutcher  (1888)  of  a  bird  shot  by  Robert  Powell  at 
Fire  Island,  Long  Island,  New  York,  about  September  15, 1887.  The 
specimen  is  now  in  the  American  Museum  of  Natural  History.    A 
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second  specimen,  now  in  the  Museum  of  the  Brooklyn  Institute  of 
Arts  and  Sciences,  was  shot  by  Mr.  Robert  L.  Peavey  in  a  flock  of 
Bonaparte's  gulls  at  Bockaway  Beach,  Long  Island,  on  May  10, 
1902,  and  recorded  by  Braislin  (1903).  The  last  recorded  specimen 
is  OBe  taken  at  Pine  Point,  Scarborough,  Maine,  on  July  20,  1810, 
that  fortunately  fell  into  the  hands  of  Mr.  Arthur  H.  Norton  (1910), 
who  has  also  brought  together  all  the  evidence  for  its  occurence  in 
America. 

Nesting. — In  the  neighborhood  of  the  Baltic  this  gull  breeds  in  , 
marshes  and  nests  on  grassy  knoUs  and  floating  islets  of  tangled 
plants.  The  nest  is  made  of  leaves  and  grass.  Three  eggs  consti- 
tute a  set,  although  sometimes  four  and  rarely  five  are  laid.  The 
eggs  vary  in  color  from  yellowish-brown  and  olive  brown  to  greenish- 
gray,  marked  vrith  spots  and  blotches  of  reddish  brown  and  gray. 
They  are  coiuiderably  smaller  than  those  of  the  Bonaparte's  guU 
and  measure  1,66  by  1.25  inches  Meves,  quoted  by  Dresser  (1871), 
says  that  both  the  nest  and  eggs  resemble  closely  those  of  Sterna 
Mnrndo  that  nested  among  them.  Ha  found,  however,  that  the  yolk 
of  the  little  gull's  egg  was  of  an  orange-red  color,  while  that  of  the 
onnmon  tern  was  ocher-yellow.    Both  parents  incubate. 

Plumages. — ^In  the  juvenal  plumage  l^e  upper  parts  are  mottled 
with  dark  brown,  and  there  is  a  band  of  the  same  color  at  the  tip  of 
the  tail;  the  bill  is  blackish  and  the  feet  yellow.  In  the  adult 
nuptial  dress  this  bird,  like  the  Bonaparte's  gull,  has  a  black  hood. 
The  mantle  is  pale  gray,  the  undeiparts  suffused  with  pink.  The 
primaries  are  tipped  with  white,  dork  below;  bill  reddish  brown, 
feet  vennilli<m.  The  adult  in  winter  loses  the  black  hood  and  the 
head  and  neck  are  white,  brownish  gray  on  the  occiput ;  there  is  a 
dusky  spot  in  the  auricular  region.  In  many  ways  it  resembles 
Bonaparte's  gull,  but  tacks  the  broad  black  anterior  and  posterior 
margin  to  the  wings.  Norton  (1910)  sums  "p  the  distinctive  marks 
of  its  plumage  as  follows : 

Tbe  adDlts  are  distingulsbed  at  once  by  tbe  broad  wblte  posterior  border 
of  tbe  wlDg  without  blach,  the  pale  pearl  ^ay  mantle,  and  the  slaty  lower 
•nrface  of  tbe  wlngB.  The  rontig,  by  the  Inner  vanes  of  the  outer  primaries 
MnK  chiefly  white;  the  Inner  prlm&rleB  with  both  webs  gray,  their  tips  white, 
the  white  IncreaBlng  In  leogtb  as  It  proceeds  In,  and  without  black  anbterminal 
areas.    Moreover,  It  la  the  nnallest  known  gull. 

Food. — Dresser  (1871)  quotes  Meves  as  to  their  feeding  habits,  as 
follows : 

I  found  Id  the  Btomacbe  of  many  of  tbe  little  gulls  I  examined  not  only  In- 
tects  but  chiefly  small  flehes,  which  they  ere  contlnnally  catchlag  in  the  lake. 
Very  few  bad  Inaects  In  their  atomacbs ;  bnt  It  Is  probable  that  later,  when  the 
Vturoptera,  Pitrjfganiae,  aed  Ephemera  are  more  abundant,  they  feed  on  these 
tn  preference,  as  Is  tbe  case  wltb  tbe  black-headed  gull  i.Larut  ridibmidut) . 
Others  have  found  Neuroptera  In  their  stomaclw. 


by  Google 


182  BITI;LBTIN  U3,  UITITED  states  ITAXIOirAL  UtTSBUV. 

Behavior. — In  flight  and  general  habits  the  little  gull  is  said  to 
closely  resemble  the  black-headed  gull.  They  ftre  very  tame  and 
fearless  of  danger.  Their  flight  is  graceful  and  active,  and  it  is 
said  at  times  to  be  butterfly-like  or  to  resemble  that  of  swallows. 
Professor  Liljeborg,  quoted  by  Dresser,  says  that  their  graoefal  and 
quick  evolutions  in  pursuit  of  insects  **  almost  surpass  goat8U(^t8.'' 
In  a  word,  these  guUs  resemble  terns  in  flight  ratha"  tiian  the 
larger  guUs. 

FalL—Giikti  (ISdK),  at  Heligoland,  says: 

All  the  galls  leave  their  nortfaem  breeding  stations  before  the  approadi  of 
winter  In  order  to  betake  themaelves  to  more  temiwnte  latitudes.  In  the  cast 
of  none,  however,  does  this  movonent  ao  mndi  partake  ^  the  naton  of  a 
true  mlgratloD  as  In  that  of  the  prcmat  apedea.  LMig-exteodlng  filets  of 
theae  pretty  Uttle  hirda  may  be  aeeu  travellnc  over  the  sea  past  the  Island  at  the 
dose  of  September  nod  during  the  first  half  of  October.  Their  movemeott, 
however,  are  quite  different  from  irtiat  one  Is  accostomed  to  see  In  the  cose 
of  most  mtcrants.  Companies  of  from  XOO  to  200  tndlTiduals  travel  in  motlg 
thronE  qnlte  low  over  Ota  sea.  conthtnouslT  dropplns  to  the  anrface  b>  plA 
up  food.  All  the  time,  however,  the?  rigidly  malatain  tfa^  westers  conna  of 
flight,  and  speeding  along  with  great  rapidity  are  very  soon  lost  to  sigbt. 
Moreover,  considerable  qaantitlea  of  these  gnlls.  intermingled  with  the  larger 
■pedes,  are  met  with  here  all  the  winter  months  during  violent  westerly  and 
northwesterly  gales,  when  they  seek  a  tempor&ir  shelter  on  the  lee  tASe  of  tbe 
Island.  While  roving  over  the  sea  In  aU  directions  in  aeardi  of  tood  Umt 
ezecate  many  rapid  beats  with  their  wings. 

Winter. — Canon  Tristram  writes  to  Dresser  (1871)  that  "Tiont* 
minutva  abounds  in  winter  on  all  the  shallow  lagoons  of  the  liorth- 
African  coast,  especially  between  Tunis  and  Carthage,  where  it  is 
extremely  tame,  flying  and  dipping  after  small  fish  like  a  tern." 

DisriuBunon'. 

Breeding  range. — Iceland,  Northern  Europe,  and  Asia,  frcan 
Jutland,  Prussia,  Gothland,  and  the  northern  half  of  Russia,  east- 
ward across  Siberia  to  the  Sea  of  Okhotsk,  and  northward  to 
Archangel  and  to  the  Arctic  Circle  on  the  Obi  Biver, 

Winter  range. — South  to  nortli  Africa  coasts,  the  Mediterranean 
Sea,  and  inland  waters  of  soi^ihem  Europe-,  occasional  in  Great 
Britain. 

Casual  recordt.— Two  records  for  Long  Island,  New  York  (Fire 
Island,  September  16,  1887,  and  Kockaway  Beach,  May  10,  1902) ; 
two  for  Maine  (St.  George,  August  12,  1904,  and  Scarborou^ 
July  20, 1910) ;  and  two  for  Bermuda  (January  22  and  February, 
1849) .    Accidental  in  northern  India  and  in  Faroe  Islands. 

Egg  dates.— NoTtbam  Europe:  Nine  records,  May  33  to  Jane 
16;  five  records,  June  4  to  11. 
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SaODOSTBTHU  BOSEA  (UHaUUnar) . 
BOBB'B  OVLL. 


The  rosy  gall  is  not  only  tbe  most  beautiful  of  the  gulls  but  it  is 
the  most  strictly  Arctic,  one  of  the  rarest  in  collections  and,  to  all 
but  a  favored  few,  the  least  known.  Owing  to  its  restricted  habitat 
in  an  iitKccessible  region,  few  of  us  ma;  ever  expect  to  see  it.  As  its 
wanderings  carry  it  over  a  wide  area  in  Arctic  regions,  a  few  speci- 
mens have  been  picked  up  by  Arctic  explorers.  For  nearly  all  that 
we  know  of  its  habits  we  are  indebted  to  the  Russian  explorer  and 
good  ornithologist,  Dr.  Sergius  A.  Buturlin  (1906),  who,  during  his 
visit  to  the  Kolyma  delta,  on  the  Arctic  coast  of  eastern  Siberia,  in 
1905,  collected  38  skins  and  36  eggs  of  this  beautiful  bird.  Fortu- 
nately he  has  given  us  a  very  full  and  interesting  life  history  of  this 
^>ecie6,  from  which  I  shall  quote  freely. 

The  delta  of  the  Koljvaa,  which  Is  the  eutenmioBt  of  the  tgnaX  riven  ot  tho 
North  Polar  basin,  lies,  roughtf  speaking,  between  CBi'  and  69)°  N.  InL  and 
from  159*  to  161}°  E.  long.  This  vast  area,  at  least  15,000  square  kilometers 
la  extent,  consists  of  a  liberal  admixture  of  lakes,  lagoons,  channels,  rivulets 
("Tl^a"),  Bwanqie,  moors,  and  damp  gronnd  of  every  description,  with  dry 
irtaces  only  at  Intervals.  The  southern  pert  of  this  delta,  some  one-third  or 
even  lees  of  the  whole,  Is  covered  by  forests.  The  other  parts  stretch  beyond 
the  northern  limit  of  the  forests,  but  are  for  the  most  part  covered  by  ex- 
tremely dense  and  well-grown  bushes  of  Alnua  incana  (ordinarily  5  to  10  feet 
high,  bat  occasionally  reaching  a  height  of  IS  feet  with  a  thickness  c/t  from 
S  to  6  inches),  and  by  various  species  of  Bativ.  The  traveler  must  go  some 
20  Uloineters  from  the  main  channels  of  the  great  river,  and  then  perhaps  2 
or  S  kilometers  from  the  rivulet  or  "  vlslta  "  along  which  he  Is  advancing,  to 
And  a  Httle  piece  of  true  "  tundra "  such  as  I  have  bbmi  on  Kolguev  Island, 
wftli  Iletaens  covering  the  ground,  tiny  bushes  of  Betitia  nana,  and  different 
Baiicet  studded  over  tbe  drier  spots,  and  mosses  and  Carices  clothing  the  damp 


Spring. — After  a  period  of  very  cold  weather  during  the  first  half 
of  Hay  he  describes  the  breaking  up  of  winter,  the  coining  of  the 
earliest  birds,  and  the  arrival  of  the  Ross's  gulls  on  their  breeding 
grounds,  as  follows: 

Toward  the  middle  of  May  the  weather  became  somewhat  better,  and  the 
snow  melted  at  midday  (freezing  BBuin,  of  course,  In  the  shade),  so  that  on 
the  southern  slopes  and  sandy  Islands  the  soil  made  Us  appearance.  At  this 
time  the  first  specimens  of  geese  {Amer  ierrirottrta,  A.  oambeli,  and  In  small 
numbers  A.  rhodorhym^ut) ,  and  even  swans  iCvmw*  bewlcki)  made  their 
appearance,  migrating  down  the  river;  while  about  May  20  small  parties  of 
them  passed.  Ltnota  exilipet,  Plectrophenax  nivalU,  Corvut  ortentalU,  the 
white-tailed  eagle,  and  I/agojnit  albut  (partly  wintering  in  the  district)  had 
ot  course  long  been  present  Then  migration  stopped,  and  snowstorms  began 
again  until  May  27.  That  day  was  fine,  with  only  some  S'-e*  cela  of  frost, 
17H7KJ— a 13 
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■0  tliat  the  anew  melted  In  tbe  hot  bud,  and  on  tlil>  and  the  fallowlns  daji 
geese,  awan,  ducka,  gulls  (Lanti  vcgae  and  (t)  L.  nloucetoetu),  and  waden 
(especially  TrinQa  tnaoulata,  T.  aubarguata,  T.  laklialina,  Phalaropiu  /iiU- 
carUt*,  and  CItaradriut  fvlvut)  migrated  i;i  great  numbers.  At  last,  on  Maj 
80,  It  rained,  wbtle  tbe  thermometer  varied  between  16*  eels,  above  sero  and 
u  much  belvw ;  now  bccanie  scant?  oo  the  open  places,  and  tbe  Orat  losj  EsU 
was  reported.  On  the  morning  of  May  81  one  of  m;  men  aaw  a  pair,  and 
darins  the  day  I  went  on  the  river,  where  the  fathom-thlcic  Ice  was  still  qalte 
safe,  and  came  across  several  dozens.  The  son  was  shining  brlghtlr.  and  la 
tbe  distance  each  pair  appeared  like  so  many  roseate  points  on  the  blolsb  loe 
of  the  great  stream,  I  say  "  pair,"  as  from  their  fliat  arrival  the  birds  wete 
constantly  seen  In  pairs.  They  hod  evidently  }n8t  finished  their  migration  and 
were  tired  after  Uielr  exertions,  for  they  sat  very  quietly  on  the  Ice,  and  thon^ 
all  attempts  to  stalk  them  were  unavailing,  they  would  not  fly  far,  bat  tnly 
Bhifted  from  place  to  place  with  a  lazy  and  somewhat  uneasy  motion  of  thdr 
wings,  which  made  me  Jot  down  In  my  notebook  on  the  spur  of  the  moment 
that  the  fll^t  was  more  fuhnar-llke  than  gnll-Ute. 

Courtship. — ^Although  most  of  the  birds  seemed  to  be  paired  on 
their  arrival,  he  noted  some  squabbles  with  unmated  males  and  the 
following  courtship  performance: 

Every  now  and  then  the  nude  tried  to  express  his  feelings  to  bis  mate  by 
pecldng  ber  curiously,  as  If  trying  to  kiss  her,  wltb  bis  <^>en  beak  on  her  head 
or  neck,  or  made  a  few  steps  round  ber  to  one  side  or  the  other,  showing  off 
as  some  pigeons  do ;  then  with  a  sound  like  tnrm  lowered  his  ne<^  and  breast 
to  the  ground,  and  In  this  position,  with  all  the  binder  part  of  tbe  body,  tbe  tall, 
and  the  ends  of  the  folded  wings  high  up  In  the  air,  continued  for  some  Becondi 
bis  little  promenade  before  the  female,  who  very  rarely  engaged  In  suCh  antiea. 

Netting. — Ue 
found  the  rosy  gull  nesting  in  little  colonies  of  from  2  or  8  to  10  or  U 
pairs,  tn  company  with  the  common  black-capped  tern  af  tbe  delta,  whlefa, 
however,  In  nearly  every  case  exceeds  it  in  numbers.  A  pair  or  two  of 
TotanM  t^tout  nearly  always  breed  with  them,  and  not  nstrcquKitly 
(Tolimibtw  arcttciu  and  FvUgula  gbuHalU,  sometimes  accompanied  by  tbe  wUt» 
winged  gull  (LartM  Olavceioent) ,  and  a  pair  or  two  of  iGTfMalarola  AeltMtfaa. 
A  little  low  Island  In  a  lake  is  usually  selected  for  tbe  breeding  placet  and 
this  made  tbe  nests  very  difficult  of  access,  as  until  the  last  days  of  June  a 
boat  can  only  be  used  near  the  banks  and  must  be  then  dragged  over  tbe  tee, 
which  Is  exceedingly  slippery  and  generally  unsafe  after  June  comes  In,  e^K- 
dally  near  the  islands,  aa  I  found  to  my  cost  One  of  tbe  colonies,  howew, 
was  on  a  piece  of  wet  tundra  near  two  lakes,  a  square  UlometM-  In  extent, 
covered  with  a  labyrinth  of  pools  of  snow  water  from  2  to  6  or  even  10  tDches 
deep,  but  practicable  In  wading  boots,  thanks  to  Its  floor  of  everlasting  ice 
beaeatb  tbe  underlying  mud.  Between  these  pools,  which  were  from  15  to  GO 
teet  In  diameter,  were  pieces  of  very  wet  ground  covered  with  Caricet,  damp 
mossy  ^wts,  and  even  tiny  patches  of  comparatively  dry  bog  covered  with 
lichens  oi  Betula  nana. 

In  this  colony  I  found  10  nests  of  BliottottethUi,  placed,  among  those  of  the 
tern,  on  little  mossy  swamps  almost  bare  of  grass,  evidently  because  the  more 
frasay  places  were  too  wet  and  unsafe.  But  In  tbe  lemalnlng  colonies  the  state 
of  affairs  was  otherwise;  there  tbe  tern  nested  on  the  moss  (sometimes  making 
no  nest  at  all),  and  laid  Its  one  or  two  eggs  much  nearer  to  the  dry  parts  of 
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tlw  little  iBlsndfl,  wUd)  ware  pwbapa  a  hoDdied  yards  long  uid  from  10  to  20 
jards  wide,  wUle  tlie  rosy  gnUa  made  tbelr  oeBta  *mi  wet  srany  vets  or  bogs 
nracti  nearer  to  the  wattf,  and  these  aetta  roee  from  4  to  10  indkae,  generallr 
Irom  6  to  8  Inches,  aboTe  the  surface.  The  hollow  formed  In  the  gnua  (dead 
Enui,  of  couTMk  u  sre«i  graM  la  hardly  nen  even  by  the  20tb  of  June)  la  abeat 
If  or  7  Inebea  In  diameter ;  but  the  neat  proper  la  a  ahslktw  rap  only  about  4  or 
41  Incbee  in  diameter.  It  ta  compoaed  of  dry  grass  and  CorioM,  sometiniee  with 
the  addition  of  a  few  dry  Betmla  or  8aU»  leavee,  white  I  once  saw  one  made  ot 
white  reindeer  nwaa.  The  cnp  of  the  nest  Is  from  1  to  1  Inch,  generally  J  Inch 
thick. 

The  eggs  irhich  be  collected  were  taken  between  June  18  and  26, 
those  taken  on  tba  latter  date  being  nearly  ready  to  hatch. 

Later  on  (July  6  and  7)  he  discovered  two  more  colonies,  which  he 
describes  as  follows: 

Here  we  were  dear  of  the  Solto  and  AUi%u  thickets  and  were  on  the  true 
ttmdra,  which  afforded  a  welcome  relief  to  both  eyea  and  llmbe.  After  the 
delay  caused  by  a  long  and  heavy  anowstorm  I  discovered  two  new  breeding 
colonies  of  this  gull — one  ou  the  wet  grassy  border  of  a  lake  about  a  kilometer 
In  diameter,  the  other  lu  the  middle  of  a  somewta&t  larger  lake,  furnished 
with  many  tiny  islands,  qtadoos  Ix^s,  and  shallow  graasy  areas.  Both  colonies 
contained  from  10  to  12  pairs  of  RhodottetMa,  accompanied  by  five  or  alx 
palra  of  terns,  considerable  numbers  of  Lfmoaa  ttnpygialU,  Plwlaroput  fttU- 
eariui,  P,  lobatui,  Tringa  maculata,  Pavoncella  pugrtaa,  ffarelda  gJaciaUi,  and 
a  pair  or  two  of  Bcolopax  galltnvla,  Coli/mbus  urctfcut,  SQuatarola  helveHco, 
Ckoradriu4  fulim*,  and  Totantu  ftiscut. 

Mr.  John  H.  Dalgleish  (1886)  reports  the  Ending  of  a  nest  of 
Boss's  gull  by  Mr.  Paul  MtiUer  near  Cfaristianshaab,  Greenland,  on 
June  16,  1885.  Tlie  nest  "was  situated  in  the  midst  of  the  nests  of 
a  colony  of  Sterna  macroura.  The  female  bird  was  shot  off  the  nest, 
which,  when  found,  contained  two  eggs." 

Efffft. — There  are  four  eggs  of  this  species  in  the  United  States 
National  Museum,  which  bear  a  decided  reeembhmce  to  eggs  of  the 
Sabine's  gulL  They  are  pointed  in  shape  and  have  a  uniform  ground 
color  of  "  ecm-oliTe."  They  are  rather  faintly  marked  with  irregular 
and  indistinct  spots  and  blotches  of  "Saccardo's  umber."  The 
measurements  of  31  e^s,  in  various  collections,  average  43.6  by  32 
millimeters;  the  e^s  showing  the  four  extremes  measure  48.0  by 
^.T,  43  1^  34,  39  by  31.5,  and  44.4  by  30.3  milUmeters. 

Of  the  eggs  Butorlin  (1906)  says : 

Hie  rosy  gull  lays  sometlmea  two,  bnt  nearly  always  three,  eggs;  four  are 
said  to  be  fowid  not  anconunoaly,  but  J  doubt  the  tact  The  eggs,  as  might 
be  expected  from  eo  beautUol  a  bird,  are  very  handsome  and,  happily  for  the 
collector,  are  quite  unlike  ttaoee  of  the  black-capped  tern. 

The  eggs  of  the  rosy  gull  are  not  only  larger  and  In  particular  broader  than 
those  of  Its  neighbor,  but  are  of  quite  a  dlftermt  shape,  being  eztremdy  round 
for  goUfl'  eggs,  with  tlie  small  mid  by  no  means  prooeunced.  They  are  much 
darker  and  more  evenly  colored  than  any  other  eggs  of  the  order  known  to 
me,  being  of  a  beautiful  deep  rich  oUve-green,  without  any  of  the  grayish  or 
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■andy  sba<le  so  oommon  tn  eggs  of  Sterna  and  otber  m^nbers  of  tbe  order. 
The;  are  spotted,  especially  nmr  the  larger  end,  wtth  ehocolate-browa  (not 
earthj  brovn),  the  somewhat  clouded  epots  being  generally  some  3-^  mm.  la 
diameter,  and  not  bo  sharply  defined  on  the  dark  gromtd  color  as  Is  nsoal  tn 
gavlan  eggs.  The  spots  are  of  unequal  iDtenslty.  some  darker,  some  paler, 
with  every  Intergradatlon ;  they  can  not  be  divided  Into  two  sharply  defined 
groDpa  aa  In  otber  gavlan  eggs,  perhaps  becanse  the  dark  markings  do  not 
stand  out  very  clearly  on  the  deep  olive-green  ground  color. 

DnrlnE  the  daytime  even  the  female  readily  leaves  the  nest,  and  flies  about 
the  pools  of  water  or  walks  over  the  melting  ice,  picking  up  Insects  and  oflai 
Bllpplng  In  a  curious  way  on  tbe  surface.  But  In  the  nlgbt — the  sunny 
Arctic  night — tbe  rosy  gulls  which  mob  you  at  some  distance  from  the  colony 
are  Invariably  males.  When  an  intruder  visits  the  colony  the  gulls  fly  over- 
head and  scream,  but  are  far  tees  noisy  and  anxious  than  the  terns.  If  be  sits 
down  they  very  soon  become  quiet,  and  the  female  settles  down  on  her  eggs 
even  within  80  or  40  yards,  and  so  betrays  their  position.  If  the  nest  Is 
approached  both  parents  hover  overhead  persistently,  but  do  not  venture  nearer 
than  15  or  25  yards,  the  male  being  usually  silent,  but  the  female  screaming 
and  uttering  cries  of  various  description — now  the  regular  note  of  "klaoo, 
kiaoo,  klaoo;  mlaw,  mlaw,  vlaw,  vlaw;  trrrrr";  now  the  true  Larine  "  kwa, 
kwa,  kwa,"  or  even  a  temlike  "  ee,  ee,  ee-kwa,  lew,"  all  with  very  varied  In- 
tonation. When  the  nest  has  been  passed  some  20  or  30  paces  the  female 
settles  down  and  looks  to  see  if  the  eggs  are  still  there.  On  one  occasion  only, 
after  I  had  tnken  the  eggs,  did  she  pursue  me  angrily  at  close  quarters,  until 
I  had  left  the  colony ;  this  was  an  intensely  colored,  and  evidently  a  very  old, 
bird. 

Young. — Young  rosy  gulls  are  very  lively  and  clever  little  creatures.  As  soon 
as  they  see  an  Intruder  tbey  try  to  creep  through  the  grass  to  tbe  water,  and 
awlm  away  to  gome  distance,  even  If  the  waves  are  com[>aratlvely  heavy.  Hore 
readily  still  they  swim  to  the  places  where  tufts  of  Care^  and  other  plants,  old 
and  dry,  stand  up  here  and  there  In  the  water,  and  then  lie  on  the  surface, 
quite  BtUl,  close  by  one  of  these  tufts,  as  if  conscious  that  their  grayish-marked 
dirty-yellow  garb  corresponds  so  closely  wltb  the  spots  and  stripe  of  light  and 
shadow  playing  on  the  dirty-yellow  dead  grass  as  to  be  practically  invisible 
even  at  a  distance  of  a  few  yards,  especially  if  the  wind,  whldi  Is  nearly 
always  blowing  here.  Is  ruffling  the  surface.  If  you  He  well  hidden,  after 
several  minutes  the  little  creature  begins  to  swim  about,  returning  to  the 
ground  or  wet  grass  wbence  you  disturbed  It,  and  uttering  cries  as  it  searches 
for  Its  mother.  When  cought  It  pecks  your  Angers,  peeps  and  quacks,  but  Is  not 
much  frightened. 

The  parents,  especially  ttie  females,  make  a  great  noise  around  an  intruder  in 
the  colony,  varying  their  voices  and  notes  even  more  than  when  Uiere  are  eggs; 
"kllaw,  kilaw,  kllaw;  kwlaoo,  a-wa,  a-wa,  a-wa,  trrrrr  .  .  .  ;  pioo,  kwee- 
kwoo,  a-dak,  a-dak,  a-dak ;  kllaw,  kllaw,  eea,  eea ;  kwa-kwa-kwa,  pee-kwa, 
kakee-ft,"  are  heard  all  tbe  time  In  various  modulatiuua.  Near  Its  eggs  the  rosy 
gull  might  appear  somewhat  foolish,  but  now  all  Is  changed.  Itae  female  Hies 
slowly  Just  above  the  ground  or  wet  grass,  or  partly  swlma,  partly  flutters, 
over  the  surface  of  the  plant-eovered  water,  settles  down  again,  looking  here 
and  there,  gently  uttering  her  "  a-wa,  a-wa,"  and  makes  you  feel  certain  that 
she  la  trying  her  utmost  to  draw  attention  away  from  her  young.  But  If  ;on 
follow  her,  and  then  suddenly  stop  end  look  back,  you  will  often  see  the  little 
one  hurrying  from  the  place  where  you  were  Just  searching;  while  In  any  case 
you  win  find  nothing  at  the  place  where  tbe  female  appeared  so  busy.    One 
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female  hwlsted  upon  fluttertoc  about  and  slttliig  down  bo  long  at  a  certain 
place  on  an  Island  where  tke  colony  of  rosy  gulls  and  terns  was  situated  that 
I  carefully  marked  tbe  spot  and  examined  It,  but  only  a  tern's  nest  was  therft 
I  thought  at  first  that  this  was  only  au  occidental  occurrence,  but  Immediately 
afterwards  the  same  female  rosy  gull  tried  to  attract  my  attention  as  per- 
■iBtently  to  another  spot,  lying  still  more  out  of  my  way,  and  another  tern's 
nest  was  there.  Tbe  terns  understood  these  traach^ona  tactics  quite  welt, 
and  at  ttw  last  nest  tbe  female  with  anxry  screams  engaged  In  a  short  battle 
with  the  KuU. 

Ptumagei. — The  newly  hatched  gulls  In  down  are  Bome  IB  or  131  centimetres 
In  length,  but  tbey  grow  quickly  and  measure  from  18  to  20  centimetres  by  the 
time  that  tbe  featheni  appear  on  the  bade  end  flanhs.  &yes  dark  blackish 
brown;  lege  and  feet  Intense  fleshy,  tinged  with  gray,  or  deshy  gray,  with 
brownish  dawB;  bill  graylBh  fleshy  with  brownish  tip.  The  ground  color  of 
tbe  downy  dress  Is  dunty  yellow,  varying  In  tinge  Irrespective  of  growth ;  In 
some  examples  It  Is  pale  sulphnr-yellow,  In  otbere  a  somewhat  burnt  wood- 
yellow,  occasionally,  with  a  maty  tinge.  This  ground  color  Is  densely  covered 
with  numerous  Irregular  and  ill-deflne<l  blaeklsh-gray  markings,  taking  up  at 
least  as  much  space  as  the  yellow  groand  color  Itself.  They  are  pale  and  quite 
lIMeOned  on  the  flanks,  while  tbe  middle  of  the  breast  and  belly  Is  without 
them  and  whitish.  Tbey  are  sbarply  defined  and  nearly  black  on  tbe  head, 
where  tbey  are  narrower.  The  markings  vary  In  detail  In  different  specimens, 
but  In  all  the  pattern  Is  somewhat  longitudinal  on  the  body,  transverse  on  the 
nape,  and  wedge  shaped  on  the  crown.  This  pattern  Is  much  obscured,  especially 
on  tbe  body,  as  the  markings  are  ao  much  broken  up  and  wsvy.  The  atdee  of 
the  throat,  the  eyebrows,  end  the  down  which  covers  the  uppi>er  mandible  nearly 
to  the  nostrils,  are  marked  with  dark  color. 

The  feathers  begin  to  appear  Brst  on  the  wings,  and  nearly  at  the  same  time 
OD  the  scapulars  and  tail;  next  on  the  upper  part  of  back  and  on  tlie  flanks, 
and  tben  on  the  uropyglum.  So  far  as  can  be  seen  the  new  primaries  are 
blackish;  the  secondaries  and  tall  feathers  white;  the  tertiarlee,  wing  coverts, 
scapnlan^  and  t>ack  ftatbers  brownish  black,  with  wide  rusty-yellow  ends,  as 
are  also  ivper  tall  coverts.  Flank  feathers  and  those  of  tbe  uropyglum  whits 
rusty  ends  and  blacktah-gray  subapical  portions. 

The  sequence  of  plumages  to  maturity  can  be  only  provisionally 
inferred  from  the  limited  amount  of  material  available  for  study. 
Doctor  Buturlin  {1906)  gives  us  a  very  satisfactory  and  detailed 
description  of  the  first  or  juvenal  plumage,  the  principal  characters 
of  wUch  are ;  "  White  under  parts,  tinged  on  the  chest  and  breast 
with  pale  grayish  cioiuuncMi  buff;  upper  parts  dark  brown,  barred 
with  ochraceouB  on  the  ends  of  the  feathers;  lesser  wing-coverts  of 
the  foremost  and  inner  half  of  the  wing  white,  with  narrow,  ocbra- 
ceous  tips;  all  the  primary  coverts  blackish  brown;  the  three  inner 
primaries  practically  blackish  brown  with  the  inner  half  of  the  inner 
web  (excluding  the  end)  white;  remaining  primaries  outwardly 
edged  with  blackish  brown,  decreasing  inwardly ;  and  tail  white,  with 
a  narrow  ochraceous  tip  and  a  blackish  brown  apical  band." 

This  plumage  is  well  illustrated  in  Nansen's  (1899)  colored  plate 
of  this  species,  based  on  specimens  collected  by  his  expedition  near 


by  Google 


188  BUU^BTIN   113,   VSVTED  STAISS  NATIONAL  IfDSEnU. 

Franz  Joeef  Land,  in  August  The  white  lesser  wing-coverts  show 
very  plainly  in  this  plate,  hat  apparently  these  are  molted  before 
October,  as  they  do  not  show  at  all  in  Nelson's  (1887)  plat«. 

Nelson's  bird,  taken  October  10  at  St.  Michael,  illustrates  the 
change  into  the  first  winter  plumage,  which  differs  from  the  fore- 
going in  having  the  under  parts  pure  white  and  having  lost  all  traces 
of  the  white  lesser  wing-coverts,  the  ochraceous  barring  on  the  back 
and  the  ochraceous  tip  of  the  tail.  Some  of  this  may  be  accounted  for 
by  wear  or  fading,  but  the  appearance  of  a  few  "  mantle  blue  "  feath- 
ers in  the  back  indicates  a  partial  molt,  including,  at  least,  the  back 
and  lesser  wing-coverts. 

The  young  bird  figured  in  P.  H.  Ray's  (1886)  report,  a  bird  in  its 
first  autunm,  is  considerably  more  advanced,  as  it  has  a  pink  breast 
and  a  blue  mantle,  the  wings  being  practically  the  same  as  in  Nel- 
son's (1887)  bird.  This  specimen  illustrates  the  first  winter  plumage, 
which  is  worn  with  little  change  until  spring.  A  partial  molt,  in- 
Tolving  nearly,  if  not  quite,  all  the  contour  feathers  and  the  tail, 
takes  place  in  the  spring.  This  first  nuptial  plumage  is  illustrated 
by  a  bird  in  the  author's  collection,  taken  on  the  Kolyma  Kiver  on 
June  2.  In  this  the  wings,  including  all  the  coverts,  are  as  in  the 
first  winter  plumage.  The  remainder  of  the  plumage  is  fredi ;  the 
mantle  is  clear  blue ;  the  underparts  are  decidedly  rosy ;  the  tail  is 
pure  white ;  and  the  black  neck  ring  is  indicated  by  scattering  black 
feathers.  At  a  complete  postnuptial  molt,  the  following  summer, 
the  young  bird  would  probably  assume  the  adult  winter  plumage. 

Adults  apparently  have  a  complete  postnuptial  molt  and  an  in- 
complete prenuptial  molt  of  the  contour  feathers.  The  black  ring 
on  the  neck  is  characteristic  of  the  nuptial  plumage,  but  the  pink 
underparts  and  the  pure  white  tail  are  present  at  all  seasons. 

Food.— 'Butxaim  (1906)  noted  the  Ross's  gulls  chasing  insects,  and 
the  stomachs  whic^  he  examined  contained  "  only  fragments  of 
coleoptera,  gnats,  and  other  insects;"  therefore,  on  their  breeding 
grountte,  at  least,  their  food  seems  to  be  wholly  insectivorous. 

Behavior. — Although  he  first  noted  the  flight  of  this  species  u 
"more  Fulmar-like,"  Buturlin  (1906)  finally  concluded  that  it 
was  reiiHy  much  more  tern-Uke  •  •  ".  The  rosy  gull  swims  easHy,  aDd 
Bometlmes  I  saw  It  tattlns  a  regular  bath.  It  dipped  Its  bead  under,  while 
sltdiig  de«p  Id  the  Ice-cold  lake,  and,  tbrowlng  the  water  over  its  back,  moved 
Its  wings  qnicklr  below  tbe  surface,  holding  Itself  almost  dear,  and  threw 
ttself  forcibly  head  downward  Into  the  wata.  Once  a  rosy  gull  flew  over  tbe 
surface  of  tbe  lake  with  a  cry  of  "carvac-wa"  and  took  up  water  with  Its 
beak  on  tbe  wing,  aa  swallows  do,  but  subsequently  it  settled  on  the  surface  for 
some  two  or  three  seconds  without  folding  Its  wings,  which  were  elevated  over 
tbe  ba<ft,  and  drank  after  the  asual  fttsblon. 

Tbe  n»te  of  BkoiotletTiia  Is  peculiar,-  being  high  and  more  melodious  than 
that  of  gulls  In  general,  and  very  variable.    Tbe  crlea  that  I  most  often  heaid 


by  Google 


LIFE  HISTOBIBS  OF  NORTH  AHEBIQAir  GUIXS  AlTD  TERNS.      189 

resembled  "a-wo,  a-wo.  a-vo"  and  "daw,  claw,  daw"  (or  "cllaw,  eUaw"). 
Wben  dUtnrbed  the  Mrds  liave  a  abort  cry  of  "  via,  via,  Tla,"  and  If  much  dl>- 
appointed  a  longer  "  klaw,  Maw  "  or  "  Uaoo,  Uaoo,  Tlaw."  When  qoarrellDg 
tber  utter  "mlaw,  mlaw,  mtaw"  and  "a-dac,  a-dac,  a-dac,"  oa  already  men- 
tioned. 

The  rosy  gnlt  can  hardly  be  called  a  peacefnl  bird,  thongtt  the  terns,  com- 
paratirdy  weak  aa  they  are,  generally  begin  the  trouble,  for  It  ta  quite  pre- 
pared to  flgbt.  If  challenged.  Usually  tbe  twn  dlatancea  Ita  rival  In  the  air, 
but  I  have  seen  tb«  gull  catdi  It  on  the  wing  and  give  It  a  good  abake.  I  once 
saw  a  female  roay  gull  pounce  ferodously  on  en  innocent  Calcariut  Ukpponicua 
which  was  passinp,  but  she  was  In  a  very  nervous  state  owing  to  my  examlnar 
tlon  Gt  her  nest,  which  was  going  on. 

The  rosy  gull  and  Its  eggs  are  too  small  to  be  hnnted  up  by  the  Lamnta  or 
Ohnkdias  of  the  delta,  and  rapaclona  birds  proper  are  acarce  there;  but  tbe 
eggs  are  often  destroyed  by  the  numerous  BtercorarU,  and  I  have  to-day  se^ 
(June  SO)  two  Bnffon's  skuas  trying  to  catch  the  bird  Itself. 

Fall.— "When.  Doctor  Buturlin  (1906)  visited  their  breeding 
grounds  on  July  22  tha  Boss's  gulls  "  were  nowhere  to  be  seen;  only 
aune.  eheUs  of  their  pretty  eggs  and  a  wing  of  a  young  bird  were 
found  near  the  nest  of  one  of  those  greedy  robbera  of  tbe  tundra, 
Zarus  vegae"  But  he  ** observed  three  small  gulls  flying  silently 
about  with  uneasy  strokes  of  the  wing,  in  a  somewhat  owl-like  man- 
SM*,  and  their  silence  reminded  him  of  Xema  sahinii  during  the 
spring  Bogta^on,"  All  of  these  he  sh<A  and  they  proved  to  be 
"  young  Rkodostethia  rosea,  easily  identified  by  the  f o^n  of  the  tail, 
and  only  one  was  without  the  remains  of  down  on  the  head."  These 
were  the  last  ro^  gulla  that  he  saw  alive;  evidently  they  had  de- 
serted their  breeding  grounds  and  started  in  their  fall  migration 
as  soon  aa  the  young  were  aide  to  fly.  They  sometimes  move  off  their 
breeding  grounds  even  before  the  young  are  able  to  fly;  for  "on 
July  7,  having  disturbed  a  colony  with  tbe  young  in  down,  he  "  no- 
ticed a  few  hours  later  that  the  colony  was  deserted,  and  that,  partly 
swimming,  partly  on  foot,  they  had  gone  to  the  other  end  of  the  lahe 
(or  rather  a  chain  of  swampy  lakes),  nearly  a  mile  distant."  This 
exceedingly  early  northward  migration  in  the  h&lf-downy  stage  of 
plumage  explains  why  both  youn^  and  old  Skodoatethia  rosea  have 
been  observed  during  August,  or  even  seen  after  the  middle  of  July, 
far  away  from  their  breeding  grounds- 

NelsoD  (1887)  took  a  specimen  of  this  rare  gull  in  immature  plum- 
age near  St.  Michael,  Alaska,  on  October  10,  1879.  The  Interna- 
tional  Point  Barrow  Expedition  in  1881, 1882,  and  1883,  under  Lieut. 
P.  H.  Bay,  obtained  a  fine  swies  of  this  rare  bird,  and  I  quote  from 
Mr.  John  Murdoch's  notes  in  regard  to  it,  in  Bay's  (1885)  report, 
as  follows : 

In  1881,  from  September  28  to  October  22,  there  were  days  when  they  were 
exceedingly  abundant  In  small  flocks,  generally  mo^ng  toward  the  northeast, 
sltber  flying  ovwtbS  mt  or  making  short  escursloDS  Insben.    Net  a  edn^  got 
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was  seen  dnriDg  the  spriag  mlgnOotis  or  In  the  sonuner,  but  two  or  three  strag- 
glers were  noticed  early  In  September — b  few  out  among  tbe  loose  pack  Ice; 
and  on  September  21,  18S2,  they  were  again  abnndant,  apparently  almost  all 
young  birds.  They  appeared  in  large,  loose  flocks,  coming  In  from  tbe  eea 
and  from  the  southwest,  all  apparently  traveling  to  the  northeast  Most  of  tbe 
flocks  whirled  in  at  the  mouth  of  our  lagoon  and  circled  around  Uie  statioo 
with  a  peculiarly  graceful,  wavering  flight,  and  many  were  shot  cloae  to  the 
bouse.  A  cold  easterlj  wind  was  blowing  at  the  time.  They  coatinued  plenti- 
ful for  several  days,  while  the  east  wind  blew,  all  following  the  same  track, 
moving  up  tbe  shore,  and  making  short  excursiona  inland  at  each  of  all  beach 
lagoons.  After  September  28  they  disappeared  until  October  6,  when  (or  seversl 
days  there  was  a  large  flight.  On  Octob^  9,  la  particular,  tbere  was  a  CMt* 
tInuouB  stream  of  them  all  day  long  moving  up  tbe  shore  a  abort  distance  from 
the  beach,  and  occariooally  swingfag  la  over  Oie  land.  None  were  seen  to 
return. 

It  is  difficult  to  form  any  idea  of  what  becomes  of  the  thooaanda  that  pass 
Point  Barrow  to  the  northeast  tn  the  autumn.  It  is  certain  that  they  do  not 
return  along  the  shore  as  they  went  Nevertheless,  at  that  seaaon  of  the  year 
they  must  of  necessity  soon  seek  lower  latitudes.  Peiliapa  the  most  plausible 
snpporition  Is  that  soon  after  leaving  Point  Barrow,  perhaps  when  th^  first 
^icounter  the  main  Ice  pock,  they  turn  and  retrace  tbdr  st^ta  so  &r  out  at  sea 
as  to  be  unnoticed  from  the  land,  and  pass  the  whiter  at  the  edge  of  tbe 
Ice  fleld,  proceeding  north  to  their  breeding  ground,  as  tbe  pack  travels  north 
m  tbe  spring.  Capt.  Everett  Smith,  of  the  steam  whaler  Bowtiead,  who  Is  a 
trustworthy  witness,  reports  that  when  he  was  tn  tbe  loose  Ice,  TO  miles  nortii- 
west  of  Point  Hope,  on  June  10,  1883,  he  saw  large  numbers  of  these  blida. 

Hansen's  (1899)  discovery  of  Ross's  gulls  in  large  numbers  near 
Franz  Josef  Land  in  August,  would  seem  to  indicate  that  there  are 
other  breeding  grounds  farther  west  along  the  Siberian  coast,  or 
that  there  is  a  westward  as  well  as  an  eastward  migration  after  tiie 
breeding  season.  After  August  23,  when  the  channels  and  lanes 
about  the  ship  froze  up,  these  gulls  disappeared.  What  becomes  of 
these  birds  in  winter,  when  it  is  impossible  for  them  to  obtain  food 
in  the  Arctic  Ocean,  is  a  question  which  still  remains  to  be  answered. 
A  specimen  is  recorded  by  Dr.  B.  W.  Evennann  (1913)  as  taken  on 
St.  George  Island,  Pribilof  Islands,  on  May  25, 1911,  which  suggests 
the  possibility  that  Ross's  gull  may  winter  in  the  open  waters  of  the 
Korth  Pacific  Ocean;  but,  if  so,  it  is  strange  that  no  specimens  have 
been  recorded  from  that  region. 

I  would  refer  the  reader  also  to  Mr.  Murdoch's  (1899)  excellent 
historical  account  of  this  species,  telling  us  practically  all  that  was 
known  abont  it  at  that  time. 

DISTRIBUTION. 

Breeding  range. — ^Probably  circumpolar,  but  erratic  and  irregular. 
Ejiown  to  have  bred  on  the  Arctic  coast  of  northeastern  Siberia 
(Kolyma  Delta)  and  on  the  lodigirka  Kiver  from  its  mouth  to  300 
miles  inland.    Said  to  have  bred  once  in  western  Oreoiland  (Disoo 
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Bay),  but  the  record  is  open  to  some  doubt.  Taken  in  summer,  and 
perhaps  was  breeding  near  Spitzbergen  {82°  N.),  Franz  Josef  Land 
(Mvidtenland)  near  the  Bennett  Islands,  near  Wrangel  Island,  in 
northeastern  Siberia  (Pitlekaj),  and  on  Melville  Peninsula  (Alag- 
nak). 

Wint^  range. — Unknown.  Taken  at  Bering  Island,  December  10 ; 
Heligoland,  February  5 ;  Faroe  Islands,  February  1 ;  France  (coast 
of  Verd^),  December  22;  and  Italy  (Sardinian  Sea),  January. 

Spring  migration. — Taken  in  the  Pribilof  Islands  (St.  George), 
May  25,  probably  a  straggler. 

FaU  migration. — Birds  leave  their  breeding  grounds  in  northeast- 
em  Siberia  about  July  20  and  are  abundant  at  Point  Barrow,  Sying 
east,  between  September  10  and  October  9.  Taken  at  St.  Michael, 
Alaska,  October  10 ;  at  Heligoland,  October  25  to  November  10 ;  and 
at  New  Siberia  Islands  in  September. 

Casual  records. — Accidental  in  England  (Yorkshire),  in  France 
(Verd^,  December  22,  1918),  and  in  Italy  (Cagliari  Bay,  January, 
1906). 

Egg  dates. — Kolyma  Delta :  Three  records,  June  9,  10,  and  11. 

XEHA  SABINI   (J.  Sibiiu). 
BAXml  9VLL. 


This  beautiful  little  gull  was  named  for  iis  discoverer,  Capt 
Edward  Sabine,  who  first  saw  it  on  its  breeding  grounds  on  some 
low  rocky  islands  off  the  west  coast  of  Greenland,  where  it  was 
associated  and  breeding  with  a  number  of  Arctic  terns.  It  is  not  an 
abundant  bird,  however,  on  the  Greenland  coast,  but  it  has  been 
found  breeding  at  widely  scattered  points  in  the  Arctic  regions  of 
both  hemispheres.  Its  center  of  abundance  during  the  breeding 
season  seems  to  be  in  the  vicinity  of  Bering  Sea.  Dr.  E,  W.  Nelson 
(1887)  says: 

All  the  marshy  coast  districts  on  both  shores  of  Bering  Sea  are  chosen  resorts 
tor  this  beautiful  gall  during,  the  breeding  season.  It  Is  especially  numerous 
along  the  Alaskan  coast  from  the  Kuskoqulm  mouth  to  Kotzebue  Sound  and 
on  the  Siberian  side  from  Plover  Bay  to  beyond  the  Straits,  but  they  occur 
more  aa  birds  of  passage  along  the  latter  coast  than  as  summer  residents 

In  the  vicinity  of  St.  Michael  he 

found  these  birds  to  be  among  the  most  numerous  of  the  gulls,  and  the  maiu 
body  of  arrivals  came  in  the  spring,  as  the  ponds  and  small  dde  creeks  were 
nearly  tree  from  snow  and  Ice,  dating  from  the  ISth  to  25th  of  Uay.  At  this 
aeasoD  they  wander  in  eompsoij  with  tlia  Arctic  tern,  but  the  last  of  Hay 
•r  1st  of  June  they  cobgreiate  about  tbe  parts  of  the  marshes  selected  for  tbsir 
neatlng  ground. 
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Netting. — The  same  author  gives  the  foUoTring  interesting  account 
of  hie  experience  with  a  nesting  colony : 

On  Jane  18,  IfiSO,  about  20  miles  Croin  St  Michael,  vblle  egging  Id  company 
with  some  Eskimo,  we  toond  a  pcmd,  some  200  yards  across,  in  the  middle  of 
which  were  two  small  Islands.  A  gunshot  caused  at  least  100  of  these  gnlls  ts 
rise  Uke  a  white  cloud  over  Ow  Islet,  and  showed  as  that  wa  had  found  a  breed- 
ing place.  As  we  stood  on  the  shore  s  few  birds  came  oS,  and  circling  doss 
about  ua  for  a  few  moments,  but  rarely  mablng  any  ontcry,  retamed  to  the 
Island,  where  the  others  had  already  settled  again  and  appeared  to  be  sitting 
upon  the  ground.  The  water  of  the  lake  we  found  to  be  about  waist-deep, 
under  which  lay  a  solid  bed  of  tee  of  unknown  depth. 

The  smallest  Island  lay  nearest,  and  sending  wie  of  my  men  out  to  It  he 
found  a  set  of  two  eggs  of  the  black-throated  loon,  ewe  set  of  tlie  arctic  ten's 
eggs,  and  two  of  Sablne'a  gulL  Proceeding  to  the  next  Island  he  found  a  set  of 
Aythya  marUa  nearctica  eggs  as  he  stepped  ashore,  and  a  moment  later  cried 
out  that  the  ground  was  covered  with  gulls'  eggs.  At  the  same  time  he  sn- 
swered  with  cbatterlng  teeth  that  the  water  In  the  lake  was  very  cold.  Having 
neyer  seen  the  nest  of  this  gull  I  called  my  man  badt  and  he  tranqwrted  me 
upon  Us  back  to  the  island  after  narrowly  escwlag  several  falls  on  tlie  wsy. 
The  island  was  rery  low,  and  the  driest  spots  were  but  little  above  the  water. 
Built  on  the  driest  places  were  27  nests,  containing  from  one  to  three  eggs  eadi, 
and  as  many  others  Just  ready  for  occupancy.  Four  or  five  nests  were  trt- 
qnently  placed  witliln  two  or  three  feet  of  each  other.  In  about  one-half  the 
cases  the  eggs  were  laid  upon  a  few  grass  blades  the  q>ot  afforded  with  no  alto^ 
atioD  save  a  slight  depression  taad*  by-  ttie  Mrd's  body.  In  the  majority  of 
the  other  nests  a  few  grass  blades  and  stems  had  been  arranged  circularly  about 
the  eggs,  and  In  the  remainder  only  enough  material  had  been  added  to  afford 
the  merest  apology  for  a  nest 

While  I  waa  securing  my  prizes  the  birds  hovered  overhead  In  great  anxiety, 
althou^  they  rarely  uttered  thalT  grating  cry,  and  In.  the  very  few  .Instances 
when  a  bird  darted  down  at  us  It  was  In  perfect  Bllenc&  While  wo  were  « 
the  Island  several  glaucous  gulls  and  Jaegers  passed  by,  and  In  every  case 
they  were  attacked  by  several  of  the  Xemas  and  driven  hastily  away.  Two 
nests  had  been  despoiled  either  by  these  birds  or  n  muskrat,  as  the  broken 
shells  showed.  When  the  %gs  were  secat«d  a  large  and  fine  lot  of  galls  w«v 
obtained,  and  we  then  made  our  way  back  to  camp  beavl^  ladea  with  q?<rila 
Solitary  nests  were  afterwards  found  either  on  Islands  like  the  last  or  on  the 
border  of  a  pond.  In  one  Instance  the  female  left  her  eggs  when  I  waa  over 
100  yards  away  and  flew  directly  away  until  she  was  lost  to  sight 

Thirty-five  years  later  Mr.  Hersey  visited  the  same  locality  to 
gather  information  for  this  work.  On  June  19,  1919,  he  found  ■ 
colony  of  about  six  nests  that  had  been  completely  wa^ied  out  by  ■ 
recent  heavy  storm  accompanied  by  unusually  high  tides.  The  neste 
were  all  mere  hollows  in  the  wet  ground  -with  hardly  a)iy  lining- 
Broken  eggshells  were  lying  all  about  and  a  few  dead  young  were 
seen.  In  other  places  he  found  other  similar  nests  containing  broken 
ef^s — about  15  in  all.  This  disaster  evidently  discouraged  the  gulls, 
for,  mltboogh  he  visited  the  locality  later,  they  apparently  did  not 
attempt  to  lay  again.  A  typical  nest  of  this  species  containing  tfarM 
eggs  was  found  on  June  5, 191S;  his  notes  describe  it  aa  located  on  a 
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narrow  tongue  of  land  projecting  into  a  small  pond  among  a  net- 
work of  ponds  on  the  tundra.  The  nest  was  a  slight  hollow  in  the 
wet  ground,  5  indies  in  diameter  and  2  inches  deep,  lined  with  a  few 
dry  grass  stalks.  The  neet  cavity  was  wet  and  the  eggs  were  covered 
with  a  coating  of  mud.  Both  of  the  parent  birds  showed  anxiety 
while  he  was  some  distance  from  the  nest,  but  kept  quiet  when  he  was 
near  it.  After  he  had  taken  the  eggs  the  birds  followed  him  for 
half  a  mile,  darting  about  his  head. 

The  Canadian  Neptune  Expedition  to  Hudson  Bay,  according  to 
Kev.  C.  W.  G.  Eifrig  (190iS),  found  the  Sabine's  gull  "common  on 
Southampton  and  other  islands,  breeding  there  along  the  shores  and 
the  banks  of  small  ponds,  in  company  with  the  Arctic  tern.  They 
make  no  nest  but  deposit  their  eggs  in  the  sand.  Two  eggs  were 
taken  at  Southampton,  June  28,  1904." 

Effga. — Three  eggs,  or  often  only  two,  constitute  a  full  set.  They 
are  ovate  or  pointed  ovate  in  shape.  The  ground  color  is  *'  Dresden 
brown,"  "  Isabella  color,"  "  ecru  olive,"  or  "  deep  olive-buff."  They 
are  seldom  conspicuously  marked,  but  are  usually  faintly  and  irregu- 
larly spotted  and  blotched  with  "Saccardo's  mnber"  or  "sepia." 
Sometimes  they  are  more  clearly  and  boldly  marked  with  "  sepia," 
"bister,"  or  "warm  sepia;"  occasionally  an  egg  is  marked  with  a 
few  bold  markings  of  "  blackish  brown ;"  and  sometimes  the  markings 
are  concentrated  in  a  ring  around  the  larger  end.  The  measure- 
ments of  66  e^^,  in  the  United  States  National  Mus»mi,  average 
46.5  by  32  millimeters;  the  eggs  showing  the  four  extremes  measure 
49.5  by  81.6,  47  by  34,  and  39.5  by  30  millimeters. 

Younff. — Nothing  seems  to  be  known  about  the  period  of  incuba- 
tion, but  both  birds  apparently  incubate  and  are  very  devoted  in  the 
care  of  the  young.  Mr.  Hersey  noted  that  when  the  birds  were  hiding 
in  his  vicinity  the  parents  frequently  alighted  on  the  ground  near 
him  and  ran  back  and  forth  with  trailing  wings  after  the  manner  of 
shore  birds,  but  unlike  other  gulls  or  terns. 

Tbe  yoxmg  are  leas  active  tban  most  young  gnlla ;  at  the  appToa<±  of  danger 
they  either  sit  perfectly  still  with  half-closed  eyes  or  inarch  slowly  away  Id 
lh«  dignified  manner  of  adult  gulls.  They  have  a  note  like  the  adults,  but  It 
l8  not  so  sharp  and  Is  lacking  Id  strength.  While  In  the  downy  stage  tliey 
hide  In  the  grass,  hut  whra  about  two  weeks  old  and  nearly  fledged  they  begin 
to  frequent  tbe  small  ponds  when  they  swim  about;  If  danger  threatens  they 
swim  ashore  and  hide.  Even  at  this  age  the  old  birds  watch  them  constantly, 
and  any  gtancoui  or  Aort-MUed  gull  that  comes  near  la  promptly  drlvoi  awajr, 
several  Sabine's  gulls  aoltlng  In  the  puraolt  to  protect  tbe  helpl^a  yotuw. 

Phtmaffe9.—Tii&  downy  young  is  dark  colored,  from  "  ochraceou* 
tawny  "  to  "  tawny  olive  "  on  the  upper  parts  and  throat,  paler  mi  the 
chin,  fading  off  to  "  pale  pinkish  buff  "  or  paler  on  the  belly.  The 
crown  and  sides  of  the  hMd  are  distinctly  spotted  or  streakod  with 
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black  and  the  rest  of  the  upper  parts  are  thickly  but  indistinctly 
mottled  with  "  luscous  black  " ;  the  under  paita  are  immaonlate.  The 
young  bird  grows  rapidly  and  the  juvenal  plumage  soon  appeara; 
the  down  ia  retained  on  the  tips  of  the  feathers  until  the  bird  is 
nearly  fully  grown,  wearing  away  or  dropping  off  gradually,  until 
the  last  of  it  finally  disappeare  from  the  head,  neck,  flanks,  and  rump. 
In  this  plumage  the  crown  and  the  sides  of  the  head  and  neck  are 
clouded  or  wa^ed  with  different  shades  of  "moaae  gray"i  the  throat 
and  under  parts  are  pure  white,  and  the  upper  parts  are  mainly 
dusky  or  "  fuscous."  The  feathers  <hi  the  anterior  gray  portions  aze 
narrowly  edged  with  pale  buff;  these  edgings  increase  in  breadth, 
extent,  and  intensity  of  color  oa  the  back,  wing-coverts,  and  scapu- 
lars, becoming  "  clay  color  "  or  "  tawny  olive  "  cm  the  latter  leathers. 
The  wings  and  tail  are  as  described  in  the  next  plumage.  The  first 
winter  plumage  is  but  a  continuation  of  the  juvenal;  the  buffy  edg- 
ings described  above  fade  out  or  wear  away  during  August  and  Sep- 
tember, leaving  the  pliunage  of  the  upper  parts  more  uniform 
"  fuscous "  or  pale  grayi^  brown.  The  primatiee  are  dull  Uack 
without  the  conspicuous  white  tips  of  the  adult  wing,  but  the  sec- 
ondaries are  white,  producing  the  large  white  wing  patch  so  charac- 
teristic of  the  species.  The  tail  is  white,  broadly  tipped  with  black, 
especially  on  the  central  rectrices;  the  bill  is  wholly  dusky.  A  par- 
tial prenuptial  molt  takes  place  in  the  spring,  at  which  the  gray 
hood  and  black  collar  of  the  nuptial  plumage  are  partially  assumed, 
the  amount  of  white  remaining  on  the  throat  and  head  varying 
greatly  in  different  individaals.  At  the  next  complete  mt^,  the 
first  postnuptial,  in  Aagiist  and  September,  the  adult  winter  plum- 
age is  assumed,  and  young  birds  become  indistinguishable  from 
adults. 

Adults  have  a  partial  prenuptial  molt,  at  which  the  gray  hood 
and  black  collar  are  acquired  before  May,  and  a  complete  postnup- 
tial molt  in  August  and  September.  The  latter  is  very  variable  in 
time  and  often  very  late ;  it  is  often  completed  in  August  and  some- 
times does  not  b«^in  until  nearly  the  middle  of  September;  the  black 
collar  is  the  last  to  go.  The  winter  plumage  is  similar  to  the  spring 
dress  except  that  the  head  is  white,  heavily  clouded  with  dusky  on 
the  occiput,  and  hind  neck ;  the  bill  becomes  black. 

Food. — On  their  breeding  grounds,  the  Sabine's  gulls  feed  in  the 
small  ponds  and  pools  on  the  tundra,  where  Aey  find  small  fishes, 
aquatic  worms,  insects,  and  larvae,  and  small  crustaceans.  They 
hover  over  the  pools,  daintily  picking  up  their  food  from  the  surface, 
but  apparently  never  diving  for  it.    Mr.  Hersey  says  in  his  notes : 

These  gulls  epend  mOcb  time,  when  the  tide  Is  out,  feediag  ^>out  the  mnd 
flata,  where  tber  roo  about  like  t^bum  blrda;  w>  much  do  they  resemble  them 
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tliat  I  have  repeatedly  mistaken  them  for  plover  wben  tlie  llgbt  was  poor  and 
I  could  not  easily  make  out  their  markings.  The  young,  with  their  white 
breasts  and  dark  backs,  even  more  closely  resemble  birds  of  this  family. 

Behavior. — On  the  wing  this  species  bears  a  closer  resemblance  to  a  tern 
than  It  does  to  the  other  gnlls.  It  flies  nith  continuous  vflng  beats,  seldom,  so 
far  as  I  have  ob«erved,  sailing,  and  Its  flight  Is  direct  though  not  straight. 
It  may  swoop  to  the  earth  to  pick  up  a  bit  of  food  or  hover  a  mommt  If  some- 
thing attracts  Its  attention,  hot  only  for  an  Instant  does  It  delay  before  re- 
snnlDK  Its  onward  flight  In  the  direction  It  woe  going.  It  seems  almost  devoid 
of  curiosity.  I  have  never  had  one  fly  about  me  when  walking  over  the  tundra, 
as  the  short-hilled  gulls  and  Arctic  terns  frequently  do.  and  unless  I  am  directly 
li\  Its  path  I  have  never  seen  one  turn  aside  In  Its  flight  to  look  at  me.  If  one 
of  their  own  spedea  or  another  bird  Is  shot  they  pay  no  attention  to  the  fallen 
comrade,  even  If  It  be  only  wounded.  They  attend  strictly  to  their  own  business. 
They  usually  fly  singly  or  with  one  or  more  short-billed  gulls,  but  sometimes 
two  are  seen  together,  rarely  three.  Except  on  their  breeding  grounds  they  are 
Dot  sodal  and  are  gaieraHy  silent.  At  St.  Wchael  I  have  seen  as  many  as  six 
birds  together  on  the  bay,  hut  on  land  they  are  usually  solitary.  When  a 
number  do  come  together  on  the  water  It  appears  to  be  the  presence  of  food 
that  attracts  them  rather  than  a  desire  for  the  sodety  of  thplr  own  or  other 
species.  When  a  half  dozen  birds  are  resting  on  the  water  It  Is  usual  to  see 
them  scattered  about,  each  80  or  100  yards  from  his  nearest  neighbor  and  not 
dose  tt^ether.  as  other  gulls  generally  are. 

Doctor  Nelson  (1887)  says  of  the  notes  of  this  species: 

Sabine's  gull  has  a  single  harsh,  grating,  but  not  loud  note,  very  similar  to 
the  grating  cry  of  the  Arctic  tern,  but  somewhat  harsher  and  shorter.  When 
womided  and  panned  or  eaptnred  it  utters  the  same  note  Id  a  much  higher 
and  louder  key,  with  such  a  grating  flle-llke  Inteaslty  tbat  on*  feels  like  stop- 
ping his  ears.  It  has  the  same  peculiar  clicking  Interruptions  which  are  so 
characteristic  of  the  cry  of  a  small  bat  held  In  the  hand.  A  low,  chattering 
modlScatlon  of  this  Is  heard  at  times  as  the  blrda  gather  about  the  border  of  a 
fiivorlte  pool,  or  float  gracefully  in  company  over  the  surface  of  some  grassy 
bordered  pond.  The  same  note,  In  a  higher  key,  serves  as  a  note  of  alarm 
and  carloeltr  as  they  circle  overhead  or  fly  off  when  disturbed.  Wben  one  of 
these  EDlls  Is  brought  down  the  others  of  Its  kind  hover  over  It,  but  show  less 
devotion  than  Is  usually  exhibited  by  the  terns. 

^oK.— Nelson  (1887)  says  further: 

As  August  draws  to  a  close,  young  ard  old  forsake  the  marshes  to  a  great 
extent,  and  the  rest  of  the  season  are  found  scattered  along  the  coast  feeding 
at  the  water  line  on  the  beeches.  Toward  the  end  of  September  they  become 
more  and  more  scarce  until  only  a  comparatively  small  number  are  found  at  the 
beglDDing  of  October;  but  the  last  ones  remain  until  the  8th  or  lOtb  Of  this 
month,  and  these  birds  are  usually  the  young  of  the  year. 

Winter. — On  tfae  southward  migration  the  Sabine's  g;ull  hsta 
occurred  on  both  coasts  of  North  America,  probably  migrants  from 
different  breeding  stations,  and  at  many  points  in  the  interior.  Prof. 
W.  W.  Cooke  (1915)  says  that  "the  only  place  where  Sabine's  gull 
has  been  found  in  winter  is  on  the  coast  of  Peru.  Here  it  is  common 
in  Callao  Bay  from  December  to  ApriL"    He  also  suggests  that 
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t  wbenevw  the  winter  hom«  of  Boss's  gull  is  disoorered,  Ssbine's  gall 
will  probably  be  found  there  alao,  for  the  two  species  arrived  to- 
gether at  the  month  of  the  Kolyma  River,  Siberia,  the  1st  of  June. 
1905,  and  were  together  when  seen  in  migration  in  May  several  hun- 
dred miles  west  of  that  district." 

DISTRIBUTIOK. 

Breeding  range. — Arctic  coasts  of  both  hemispheres.  In  the  West- 
ern Hemisphere,  east  to  northeastern  Greenland  (Cape  Bismarck). 
South  to  central  western  Greenland  (npemavik) ,  northern  Hudson 
Bay  (Southampton  Island),  Boothia  Peninsula,  VictoriaLand  (Cam- 
bridge Bay),  northern  Mackenzie  (Franklin  and  Liverpool  Bays), 
northern  Alaska  (Point  Barrow  and  from  Norton  Sound  to  Hooper 
Bay),  and  St.  lAwrence  Island,  Bering  Sea.  In  the  Eastern 
Hemisphere  it  is  known  to  breed  in  northeastern  Siberia  (near 
Bering  Strait),  in  northwestern  Siberia  (Taimyr  Peninsula)  and 
on  Spitzbergen.  The  northernmost  breeding  record  is  at  Thank 
God  Harbor,  northern  Greenland,  81°  40'  North. 

Winter  range. — ^The  only  known  winter  range  sMons  to  be  on  the 
coast  of  Peru  from  Tumbra  to  Ctllao  Bay. 

Spring  migration. — Northward  along  both  coasts  and  in  the  interior 
of  North  America.  Dates  of  arrival :  Maine,  Scarborough,  May  31 ; 
Cumberland  Gulf,  June  15 ;  Melville  Peninsnla,  Wintn*  Idand,  June 
29  ;Gllesmere  Land,  Fort  Conger,  July  6;  IlHnois,  Chic^o,  April  1; 
Manitoba,  Norway  House,  June  11 ;  California,  Monterey,  April  9 
to  May  21;  British  Columbia,  Bell  Bella,  May  24;  Yul^on,  Chilkat 
Inlet,  June  1 ;  Alaska,  St.  Michael,  May  7  to  2fi,  Point  Barrow,  June 
S  to  6,  uid  Demarcation  Point,  May  38.  -  Some  tnrds  remain  in 
Peru  until  April. 

F(M  migration. — Southward  by  same  routes.  Dates  of  arrival: 
Maine,  Portland,  September  22;  Massachusetts,  August  21  to  Sep- 
tember 27;  New  York,  Long  Island,  October  7;  Iowa,  Burlington, 
October  12  to  15;  Nebraska,  September  2  to  30;  Washington,  Shoal- 
water  Bay,  September  24;  California,  Monterey,  July  22.  Datee  of 
departure:  Melville  Peninsula,  Igloolik,  Ai^pist  13;  Greenland, 
Kikkerton  Mand,  October  6 ;  Alai^,  Point  Barrow,  September  17 
to  October  22;  California,  Monterey,  October  28. 

Comal  recordt. — Accidental  in  Bermuda,  Switzeriand,  and  Austria- 
Hungary.  Occanonal  in  winter  in  Briti^  Islands  and  northern 
France. 

Egg  date». — Northern  Alaska:  Eight  records,  May  28  to  July  S; 
four  records,  June  6  to  28.  Northern  Mackenzie:  Seven  records, 
June  20  to  July  10 ;  four  records,  July  5  to  7. 
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avix^nxiD  >Dui. 

HABITS. 

This  Bpeeies  wu  referred  to  by  the  earlier  writers  as  the  marsh 
tern,  on  account  of  its  preference  for  the  salt  marshes  as  a  feeding 
gratind,  and  in  many  places  as  a  breeding  ground  also ;  but,  based  on 
my  limited  experience  with  it  on  the  Atlantic  coast,  I  ^ould  say 
that  it  hardly  deserves  that  name,  for,  at  the  present  time,  on  the 
coasts  of  Virginia  and  the  Oarolinas,  it  seems  to  prefer  to  neet  on 
the  sandy  beaches.  But,  as  it  is  a  ooanopolitaD  species  of  wide  dis- 
tribution, its  habits  differ  in  different  localities.  It  was  formerly 
much  more  abundant  and  more  widely  distributed  on  our  Atlantic 
coast  than  it  is  to-day,  where  it  is  now  one  of  the  rarest  of  the 
tems.  The  reduction  in  its  numbers  and  the  restriction  of  its  breed- 
ing range  may  hare  resulted,  by  natural  selection,  in  the  survival  of 
those  individuals  which  chose  to  breed  on  the  beaches,  where  their 
egffi  were  not  so  easily  found,  and  the  annihilation  of  those  which 
nested  in  the  marshes.  In  support  of  this  theory  Mr.  H.  H.  Bailey 
(1913)  says  of  its  breeding  habits  on  the  Virginia  coast : 

Tbe  n«at  locatloo  of  tbe  few  remaining  pair  baa  changed  from  the  limer  side 
of  the  Island  sand  dnnes  and  marsh  edges  to  the  apea  beach,  but  now  wen  con- 
cealed amongst  tbe  oyster  Bhells,  rocks,  and  pebbles,  not  an  nnalmllar  locatloa 
from  tbat  of  tbe  oyetercatcber. 

Doctor  Stone  (1908)  regards  it  as  "  a  rare  straggler  "  on  the  New 
Jersey  coast  to-day.    He  says : 

Formerlj  It  bred  rather  conunonly  on  tbe  marshes  of  Cape  May  County, 
where  It  was  dlscoTered  by  Wilson  abont  1818.  In  1889  Tumbnll  regarded  It  as 
rare.  In  1886  Hr.  H.  0.  Parker  reported  It  still  nesting  at  the  lower  end  of 
Seven  Mile  Beach,  and  Mr.  0.  S.  Shlck  ipoke  of  It  as  still  present  In  1880, 
assodatlng  with  tbe  langUng  gulls.  We  have  no  snbseqiient  record  for  the 
State. 

On  the  Virginia  coast  Doctor  Bivee  <1S90)  referred  to  it  as 
"common  at  Cobb's  Island,  and  breeds,  formerly  in  great  abun- 
dance," indicating  that,  even  at  that  date,  it  had  begun  to  decrease. 
He  says  further: 

I  have  been  Informed  tbat  great  numbers  of  the  eggs  have  formerly  been 
taken  from  the  north  end  of  Bog  Island,  adiolnlng  Oobb'a 

Ten  years  later,  in  1900,  Captain  Andrews  reported  to  Mr, 
Dutcher  (1901)  that  the  guU-billed  tems  on  Cobb's  Island  had  been 
reduced  to  about  a  thousand.  The  following  year,  according  to  the 
same  authority,  their  number  had  been  reduced  to  800.  In  1908, 
Doctor  Chapman  (1908)  found  only  eight  pairs  there;  and  when 
Doctor  Bishop  and  I  visited  Virginia  in  1907  we  saw  only  two  pairs 
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on  Cobb's  Island,  and  pertiaps  8  or  10  pairs  on  Wreck  Island,  a  few 
miles  distant.  Mr.  A.  B.  Hovell  (19tl)  riated  Cobb's  Island  in  1909 
and  recorded  eight  pairs.  This  record  shows  clearly  the  results  of 
the  same  causes  which  annihilated  the  least  terns  in  this  region. — 
the  demands  of  the  millinery  trade  for  the  deotnuition  of  women's  hats 
and  the  zeal  with  which  a  lucrative  trade  was  pushed  by  local 
gunners.  Apparently  the  few  survivorB  are  holdii^  their  ground 
and  perhaps  increasing  under  adequate  protection. 

Spring. — From  its  winter  quarters  in  Central  and  South  America 
the  gull-billed  tern  makes  it  spring  migration  along  the  coast  in 
March  and  April.  Audubon  (1840)  gives  the  following  aocount  of 
it: 

Tbe  manh  tern  Is  prett;  abundaat  about  tbe  salt  manibefi  of  the  movtlu 
of  the  MiselstiU>pI  Id  tbe  beglunlng  of  April;  and  b;  foUowlnK  the  shores  of 
the  Gulf  of  Mexico  you  will  find  that  It  comes  to  us  from  beyond  Texas,  as 
mao]'  make  their  appearance  along  that  coast  iQ  a  straggllog  manner  dnring 
Vring,  there  being  seldom  more  than  half  a  dozen  together,  and  generallr 
only  two.  Tb^r  Jonmeys  are  pertonned  over  tlte  watere  of  the  sea,  a  few 
hundred  yards  from  the  shore;  and  whan  la  want  of  food  th*v  dUetse  bom 
thelt  ordtnary  courae,  and  ranging  over  the  land  satisfy  their  hunger,  wben 
they  resume  their  route. 

Wayne  {1910)  says  that  it  arrives  in  South  Carolina  "about 
iha  middle  of  April  and  is  sometimes  common  up  to  May  10,  but 
does  not  breed.  It  does  not  frequent  the  salt  marshes  while  OQ 
this  coast,  but  prefers  the  sandy  beaches." 

Courtship. — ^Audubon  (1S40)  has  gives  us  the  only  acoouut  of 
what  might  be  considered  a  nuptial  fiight.    H«  says: 

Excepting  the  Cayenne  tern,  I  know  no  American  species  that  baa  so  power- 
ful a  flight  as  the  present  To  this  power  Is  added  on  elegant  Itghtuess  that 
renders  It  most  coosplcuons  and  pleasing  during  tbe  love  season.  Then  "  the 
happy  pair"  are  seen  to  rise  In  elegant  circling  sweeps,  almost  in  the  manner 
of  hawks,  and  only  a  few  feet  apart,  until  they  attain  a  height  of  about 
200  yards,  when  th^  come  close  together,  and  then  glide  with  extended 
pinions  throntb  the  air,  the  male  over  the  female,  both  emitting  tender  and 
plaintive  DOtee,  while  they  vary  tbelr  evolutions  at  tiia  same  height  tar 
flvs  or  six  minutes.  After  this  Qie  winged  lovers  separate,  plange  toward  the 
earth  with  wonderful  raptdilyi  rcatmie  their  ordinary  notes,  and  seek  for  food 
In  concert. 

Nesting. — On  Cobb's  Island  and  Wreck  Island,  Virginia,  we  found 
four  nests  on  June  26  and  28,  1907.  These  were  all  placed  on  the 
high,  dry  sand  flats,  back  of  the  beaches,  b^ond  the  reach  of  the 
ordinary  tides,  but  where  the  spring  tides  had  deposited  large  quan- 
tities of  oyster,  clam,  and  scallop  shells,  with  numerous  small  stones 
scattered  over  the  sand.  These  were  excellent  places  for  the  conceal- 
ment of  the  eggs,  which  so  closely  resembled  small  spotted  stones  that 
it  was  very  difficult  to  find  them.  The  nests  were  quite  character- 
istic  and  entirely  different  from  other  terns'  nests;  three  of  them 
were  merely  slight  hollows  in  the  sand,  among  the  clam  and  oyster 
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dieUs,  lined  with  a  few  small  pieces  of  sheila  and  bits  of  straw.  The 
other  was  a  very  elaborate  structure — a  large  pile  of  dead  se<lg« 
stems,  gathered  from  a  neighboring  marsh,  and  the  shells  of  oysters, 
<dains,  and  scallops.  It  was  lined  with  small  clam  and  oyster  shells, 
making  quite  a  pr^y  picture.  I  measured  this  nest  and  found  it  to 
be  about  18  inches  in  diameter  externally  and  4  inches  internally. 
All  of  these  nests  were  in  or  near  breeding  colonies  of  black  skim- 
mers, among  which  a  few  pairs  of  common  terns  were  also  nesting. 
Dr.  Paul  Bartsch  writes  to  me  a£  follows  regarding  a  breeding 
cc^ony  of  this  species  that  he  found  in  the  Bahama  Islands: 

On  Hay  2S,  1612,  we  Tlsited  Little  Qoiien  Key,  which  ts  listed  aa  Middle  High 
Key  on  tke  Androt  Iiland  chart  The  northwest  comer  of  this  island  consists 
of  a  sand  spit,  the  edce  of  which  has  been  worn  off  by  strong  tidal  currents. 
Here  we  found  a  large  flock  of  gull-billed  and  least  terns.  I  crawled  up  to  the 
edge  of  the  sand  bar  from  the  rear  and  found  myself  face  to  face  with  them, 
almost  too  dose  to  them  to  tnke  a  picture,  but  succeeded  in  capturing  several 
snapshots,  one  of  which  I  send  to  you  herewith.  On  the  northeast  aide  of  this 
same  lalaiid  we  found  the  gnll-biUed  terns  breeding.  I  should  say  that  the 
oiriMiy  probably  embraced  25  pairs.  It  seemed  rather  remarkable  to  find  guU- 
blUed  terns  assembled  in  a  colony,  for  my  experience  heretofore  had  been  to 
find  them  nesting  scattered  among  colonies  of  the  common  tern ;  at  least  this 
has  been  the  case  wherever  I  have  observed  them  breeding  on  onr  Atlantic 
coast. 

I  have  no  recent  information  about  its  nesting  habits  in  Texas, 
but  Davie  (1889)  says : 

Dr.  James  C  Merrill  and  George  B.  Sennett  found  a  colony  of  this  spedes. 
In  company  with  Bterna  foriteri,  breeding  on  a  grassy  island  among  li^Dons 
and  manbes  aear  Vaet  Brown,  Tex.,  May  16,  XB77.  The  oests  were  sUi^t 
depresrt<MiB  among  the  short  grass,  and  the  eggs  were  freqoently  wet 

It  also  breeds  on  the  sandy  islands  on  the  coast  of  Tex%8,  depositing 
its  eggs  in  slight  hollows  in  the  sand. 

Eggs. — The  gull-billed  tern  raises  but  one  brood  in  a  season  and 
lays  ordinarily  two  or  three  eggs ;  sets  of  four  eggs  are  occasionally 
laid,  but  they  are  unctHnmon.  The  eggs  are  characteristic  and  are 
easily  recognized  by  their  size  and  shape.  In  general  appearance 
th^  are  rounder  and  lighter  colored  than  the  eggs  of  any  of  the 
medium-aiced  terns.  In  shape  they  are  usually  ovate  or  short  ovate, 
w«ll  rounded  at  the  small  end.  The  ground  color  varies  from  "  warm 
buff "  or  "  pinkish  buff "  in  the  darkest  eggs  to  "  cartridge  buff "  or 
"ivory  yellow"  in  the  lightest  eggs;  the  prevailing  colors  are  the 
lighter  shades  of  buff.  The  markings  consist  of  spots  and  blotches 
of  various  sizes  and  shapes  scattered  irregularly  over  the  egg  in 
varying  amounts,  but  a  majority  of  the  eggs  are  not  very  heavily 
marked.  The  underlying  spots  show  all  Bve  shades  of  "brownish 
drab,"  and  the  heavier  markings  are  in  various  shades  of  the  darker 
browns,  such  as  "Vandyke  brown,"  "bister,"  and  "sepia."  The 
measurements  of  47  eggs  in  the  United  States  National  Museum 
174785—21 14 
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average  47  by  34  millimeters;  the  eggs  ehowing  the  four  extremee 
measure  51  by  35.5,  49  by  36,  44  by  33.5,  and  46  by  38.5  millimeters. 

Plumoffei—The  downy  yoong  is  "  pinkish  btifl"  or  "cream  bttf" 
on  the  upper  parts,  shading  off  to  white  on  the  breast  and  bdly ;  some- 
times it  is  almost  unspotted,  but  usually  it  is  more  or  lees  mottled, 
streaked  or  spotted  with  black  on  the  bat^  and  <hi  the  head.  The 
Juvenal  plumage  is  acquired  first  on  the  wings,  then  on  the  scapolan, 
back  and  breast.  This  plnmage  is  largely  "  pale  gull  gray  "  on  the 
back,  with  a  decided  brownish  suffusion,  which  is  due  to  broad  edg- 
ings of  "snuff  brown"  and  "clay  color,"  deepest  on  the  back  and 
most  extensive  on  tlie  scapulars.  These  browns  gradually  fade  out, 
before  the  bird  is  fully  grown,  to  produce  a  soft  mottled  effect  on 
the  upper  parte,  pale  buffy  tints  on  a  pale  gray  ground  color.  The 
partial  postjuvenal  molt  begins  early  in  September,  and  the  change 
into  the  first  winter  plumage  is  rapid.  The  mottled  or  dusky  marked 
feathers  of  the  upper  parts  are  replaced  by  the  "pale  gull  gray" 
feathers  of  the  adult  and  the  heads  become  whiter.  The  young  bird 
in  its  first  winter  plumage  is  much  like  the  winter  adult,  but  can  be 
recognized  by  its  slightly  smaller  bill  and  by  faaving  more  dusky 
streaks  on  the  crown  and  cervix,  as  well  as  traces  of  dusky  in  the  tail 
I  have  not  been  able  to  trace  the  first  prenuptial  molt,  but  infer  that 
it  is  complete,  and  that  it  probably  produces  a  plumage  indistinguish- 
able from  the  adult.  I  have  not  been  able  to  find  any  spring  birds 
showing  any  signs  of  immaturity. 

Adults  probably  have  two  complete  molts  each  year,  as  in  the 
other  terns.  They  are  in  full  nuptial  plumage  wheax  Uiey  arrive  in 
March ;  the  postnuptial  molt  occurs  in  August  and  September.  The 
adult  winter  plumage  is  like  the  nuptial,  except  that  the  head  is 
wholly  white,  with  more  or  lees  slaty-gray  in  the  orbital  and  auric- 
ular regions. 

Food. — All  observers  seem  to  agree  that  the  gull-billed  tern  is 
mainly,  if  not  wholly,  insectivorous  in  its  feeding  habits.  Wilecm 
(18S3)  says: 

This  new  species  I  first  met  on  the  shores  of  Cape  May,  parHcuInrly  over 
the  salt  marshes,  and  darting  down  after  a  kind  of  large  black  ^tder,  plent; 
Id  each  places.  This  spider  can  travel  under  wat^,  as  well  as  above,  and 
during  summer  at  least,  seems  to  constitute  the  principal  food  of  the  present 
tern.  In  several  which  I  opened  the  stomach  was  crammed  with  a  mass  of 
these  spiders  alone.  These  they  frequently  pick  up  from  the  pools  as  well  as 
from  the  grass,  dashing  down  on  them  In  the  manner  of  their  tribe. 

Audubon's  (1840)  spirited  drawing  illustrates  this  species  in  pur- 
suit of  an  insect.    He  says: 

I  believe  that  these  birds  never  Immerse  themselves  in  the  water,  as  other 
terns  are  wont  to  do ;  nor  do  I  think  that  they  procure  fish,  as,  on  examlntag 
a  number  of  Individuals,  I  never  found  any  other  fOod  lo  their  s 
Insects  of  various  kinds. 


by  Google 


U.  S.   NATIONAL  MUSEUM  BULLETIN   113      PL.   39 


by  Google 


b,  Google 


LITE  HISTORIES  OF  KOBTH  AliIEHIOAN  QVMA  ASD  XEKNS.      201 

(jfttke  (189S)  notes  similar  habits  for  the  species  in  Heligoland,  in 
the  following  words: 

Anyone  who,  day  after  day,  liaa  watched  the  terns  darttns  down  Into  the 
sea  from  great  heights,  so  that  the  foam  spurts  high  Into  the  air  mast  feet 
particularly  surprised  to  see  a  bird  so  similar  In  appearance  roving  about  over 
the  fields,  suddenly  dropping  among  the  long  stalks  of  the  potatoes  and  diaap- 
pearing  from  sight.  Such,  however.  Is  the  only  way  In  which  the  bird  seeks 
Its  food  on  this  Island ;  for  It  has  never  been  seen  flsblng  on  the  sea  like  the 
other  members  of  the  genus. 

Yairell  (1871)  credits  it  with  eating  other  food  to  some  extent,  as 
follows : 

The  food  of  tbis  spedea  U  somewhat  varied.    In  Oeylon  CoL  W.  V.  Legge 

found  It  to  consist  of  frogs,  crabs,  nnd  flsb ;  in  Egypt,  Von  Heuglin  observed 

the  bird  darting  Into  the  dense  emobe  of  a  prairie  fire  In  pursuit  of  locusts; 

I  aad  Id  Algeria  Mr.  Salvln  noticed  U  hovering  over  gross  fields  and  pouncing 

I  Dpon  gTEiBsboppers  and  beetles.     It  also  captures  many  species  of  Insects  on 

the  wing. 

Behavior. — ^The  flight  of  the  gull-billed  tern  is  slightly  heavier 
and  steadier  than  that  of  the  other  small  terns,  but  it  is  strong  and 
at  times  very  swift;  it  seems  to  have  better  command  of  itself  on 
the  wing.  When  traveling  it  usually  flies  at  a  considerable  height 
with  rapid  wing  beats  and  with  steady  and  direct  purpose.  When 
in  pursuit  of  its  insect  prey  its  plunges  are  exceedingly  swift  and 
daring.  It  shows  also  much  of  the  skill  of  a  swallow  in  making 
qtiick  turns  or  in  darting  about  with  great  velocity.  It  shows  its 
command  of  its  movements  in  its  sudden  plunges  to  the  ground  or 
to  the  surface  of  the  water,  where  it  secures  its  food,  as  it  checks 
its  descent,  and  darts  away  again,  all  of  which  is  done  with  the 
grace  and  ease  of  an  expert.  I  believe  that  it  never  dives  and  seldom 
swims,  though,  of  course,  it  can  do  both. 

I  know  of  no  very  distinctive  field  mark  by  which  the  gull-billed 
tern  may  be  easily  recognized,  although  its  flight  is  characteristic, 
its  tail  is  shorter  and  less  deeply  forked  than  that  at  the  common 
tem,  and,  if  near  enough,  its  heavy  black  bill  will  identify  it. 

The  hoarse  voice  of  this  species  and  its  characteristic  notes  will 
serve  to  identify  it  with  certainty.  On  its  breeding  grounds  its 
notes  sounded  to  me  like  "  Katydid,  Katydid,"  or  "  Kadid,"  accented 
on  the  last  syllable,  or  sometimes  like  "  Killy  "  or  "  Killy-Kadid," 
all  quickly  uttered,  loud,  and  rasping.  Mr.  Montague  Chamberlain 
(1891)  describes  t^e  notes  '^by  the  syllables  Kay-wek^  Kay-wek," 
TarreU  (1871)  says: 

During  the  breeding  season  Its  note  resembles  the  syllables  cfte-ah,  and,  at 
otber  times  It  utters  a  laufcbing  o/,  at,  af,  like  a  euII. 

Its  behavior  with  relation  to  other  species  seems  to  be  above  re- 
proach. It  associates  freely  on  its  breeding  grounds  with  common 
terns,  Forster's  terns,  laughing  gulls,  and  black  skimmers.    Beports 
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th^  it  destroys  th«  e^gs  of  other  birds  eeem  to  have  no  foundatioD 
in  fact.  Audubon  (1840)  says  that  he  has  seuL  "thU  species  mas- 
tered and  driven  from  its  feeding  grounds  by  the  kingbirds  and  the 
martins,"  which  would  seem  to  indicate  that  it  is  a  gentle  bird  and 
far  from  quarrelsome. 

Winter. — The  winter  home  of  the  guli-billed  t«m  is  far  beyond 
our  borders  in  southern  Mexico  and  South  America.  Very  little 
seems  to  be  known,  or  to  have  been  published,  regarding  its  winter 
habits. 

DI8TKIBUTI0N. 

Breeding  range. — ^The  American  form  breeds  on  the  Atlantic  and 
Gulf  coasts,  formerly  from  New  Jersey,  now  from  Virginia  (North- 
ampton County)  southward  to  southern  Texas  (Nueces  and  Cameron  ' 
Counties)    and  Mexico    (Tamaulipas).    On  the   Bahama  Islands  . 
(Andros,  Eleuthera,  Inagua,  Long  Island,  etc.)  and  Cuba.    Closely 
allied  forms  breed  in  other  parts  of  the  world,  making  the  species  i 
cosmopolitan. 

Winter  rani^e.— Mainly  in  South  America,  southern  Brazil,  Argen-  i 
tina,  Patagonia,  and  Chile.  A  few  winter  as  far  north  as  Guatemala  \ 
(Chiapam),  Mexico  (Tehoantepec)  and  even  Texas  and  Louisiana. 

Spring  migration. — ^Early  dates  of  arrival :  Bahama  Islands,  May 
5 ;  Bermuda,  April  29 ;  Virginia,  Cobb's  Island,  May  10. 

Fall  migration. — Southward  along  both  coasts  of  South  America, 
arriving  in  Argentina,  September  18,  and  Ecuador  in  September, 
fiecorded  at  Barbados,  October  7. 

Casual  records. — Stragglers  have  been  taken  at  various  points 
along  the  coast  as  far  east  as  New  Brunswick  (Grand  Manan,  Au- 
gust, 1879).  ' 

Egg  dates. — Virginia :  Forty  records,  June  2  to  July  8 ;  twenty 
records,  June  12  to  2Q.  Texas :  Ninetem  records,  May  3  to  June  10; 
ten  records,  May  6  to  28. 

STERNA  CASFIA  PaUai. 

OASPIAX  Tsur. 


Among  the  vast  hordes  of  sea  birds  nesting  in  the  great  colonies 
of  the  southern  Atlantic  and  Gulf  coasts,  this  king  of  all  the  tenia 
may  be  seen  climbing  into  the  air  on  its  long,  strong  wings,  its  big 
red  bill  wide  open,  yeUing  out  its  loud  raucous  cry  of  defiance.  Ad 
the  dominant,  ruling  spirit  in  the  colonies  it  scorns  the  companion- 
^p  of  humbler  fowl,  holds  itself  aloof,  and  lives  a  little  apart  from 
the  others.    The  largest,  the  starongest  and  the  fiercest  of  the  terns,  it 
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well  deserves  the  name,  imperial  tem.  It  was  christened  Caspian 
tern  bj  Pallas,  because  it  was  first  described  from  a  specimen  taken 
near  the  Caspian  Sea,  It  is  a  cosmopolitan  species  of  wide  palae- 
arctic  and  nearctic  distribution. 

Spring. — Although  resident  throughout  the  year  on  our  southern 
coasts,  it  is  a  summer  visitor  only  to  all  of  its  northern  breeding 
grounds.  On  the  New  England  coast  it  occurs  as  a  migrant  to  and 
from  its  summer  home  in  Labrador.  Mr.  William  Brewster  (1871)) 
evidently  found  it  quite  common  here  at  one  time,  for  he  says: 

DarlDg  t2ie  first  week  of  Ma^i  1876, 1  found  them  qnite  nnmerous  at  Ghntham, 
MfLfsachnsetts.  They  frequented  the  sand  bars  near  the  sbore,  and  kept  apart 
from  the  herring  and  black-backed  snlls,  the  only  other  species  of  Larldae 
present  at  the  time. 

I  have  always  considered  the  species  rare  here  during  recent  years, 
and  it  is  by  no  means  abundant  in  Labrador.  Of  its  spring  migra- 
tion in  Minnesota  Dr.  F,  L.  Hatch  (1892)  says :  "  UsuaUy,  about  the 
let  of  May,  or  possibly  a  little  earlier,  the  Caspian  tern  makes  its 
appearance,  and  for  only  a  short  time  is  seen  passing  rapidly  from 
lake  to  lake  in  search  of  its  favorite  food,  the  fresh-water  mussels, 
with  which  the  margins  of  the  marshland  streams  and  lakes  abound. 
The  flight  is  a  marvel  of  gracefulness,  ease,  and  unwearied  main- 
tenance, never  failing  to  arrest  the  attention  of  anyone  at  all  inter- 
ested in  the  birds." 

Ne$tmg. — ^The  breeding  range  of  the  Caspian  tern  in  North 
America  includes  a  number  of  widely  scattered  localities,  in  which 
it  nests  under  widely  different  conditions. 

Audubon  (1640)  was  the  first  to  record  the  breeding  of  this  species 
on  the  south  coast  of  Labrador.  He  evidently  did  not  recognize  the 
difference  between  this  and  the  royal  tern,  for  he  referred  to  both 
under  the  name,  Cayenne  tern.  Un  June  16,  1683,  he  '*  found  it 
sitting  on  two  eggs  deposited  in  a  nest  neatly  formed  of  moss  and 
placed  on  the  rocks,  and  this  on  a  small  island,  in  a  bay  more  than 
12  miles  from  our  harbor,  which  itself  was  at  some  distance  from  the 
open  gulf.  On  another  sequestered  islet  some  were  found  amidst  a 
number  of  nests  of  our  common  gull  "  (ring-billed  gull).  We  saw 
only  a  single  Caspian  tern  on  the  south  coast  of  Labrador,  near 
Natadiquan,  in  1»0»,-  but  Mr.  M.  Abbott  Frazar  (1887)  found  a 
colony  "  about  20  miles  to  the  westward  of  Cape  Whittle,"  consisting 
"  of  some  200  pair,  mixed  with  a  larger  settlement  of  ring-hilled  and 
a  few  herring  gulls.  Their  nests  were  built  upon  the  ground,  and 
Senerally  contained  two  eggs,  never  more." 

On  the  Virginia  coast,  according  to  Mr.  H.  H.  Bailey  (1913),  "a 
few  pairs  still  breed  on  one  of  our  coastal  islands."  The  Caspian  tern 
'Was  never  abundant  there,  but  one  or  two  pairs  have  several  times 
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been  found  breeding  there,  laying  two  eggs  in  a  boUow  scooped  in 
the  sand.  We  did  not  see  any  Caspian  terns  in  our  visit  to  these 
islands  in  1907. 

My  only  experience  with  the  nesting  habits  of  this  fine  species 
was  in  1910,  in  the  Breton  Island  reservation,  off  the  coast  of  Loni«- 
ana.  Here,  on  June  18,  on  Gtrand  Cochere  Island,  a  low,  flat,  sandy 
island,  a  hundred  miles  offshore,  we  found  about  40  pairs  of  Caspian 
terns  breeding.  The  island  is  more  fully  described  under  the  royal 
tern,  which  was  breeding  here  in  immense  numbers.  The  Caspian 
terns  did  not  mingle  with  the  large  colonies  of  royal  and  Cabot's 
terns,  but  had  selected  the  extreme  eastern  end  of  the  island  entirely 
apart  from  the  others,  where  tL«y  had  placed  their  nests  in  a 
fairly  compact  colony  among  the  scattered  rows  of  driftwood  and 
rubbish,  which  offered  some  slight  coiw:ealment.  Hie  nests  were 
large,  deep  hollows,  lined  with  sticks,  coarse  straws,  bits  of  shell  and 
other  rubbish  picked  up  in  the  vicinity ;  -the  rim  of  the  nest  was 
usually  built  up,  more  or  less,  elaborately  like  a  gull's  nest.  The 
nests  were  almost  always  decorated  with  shells  and  often  with 
feathers.  Numerous  pellets  of  fishbones,  evidently  .»st  up  by  the 
birds,  were  scattered  about  the  neets.  In  marked  contrast  with  the 
royal  and  Cabot's  terns,  the  Caspian  terns  were  vvry  shy ;  they  left 
their  nests  long  before  we  reached  them  and  flew  about  overiiead, 
screaming  loudly.  They  never  offered  to  attack  ua  and  barely  came 
within  gunshot.  I  was  told  by  my  boatmen  that  I  oould  not  shoot 
any,  as  they  were  very  shy  and  extremely  hard  to  kill.  I  succeeded, 
however,  in  bringing  down  four,  all  I  wanted,  with  five  ^ots  from 
my  heavy  lO-bore  gun.  We  found  several  other  scattering  pairs  on 
the  other  islands  in  the  reservation,  among  the  colonies  of  other  sea 
birds,  but  usually  the  Caspian  terns  nested  singly  and  a  little  apart 
from  the  others.  Larger  colonies,  containing  from  76  to  200  birds, 
have  been  found  on  some  of  these  islands. 

Mr.  Stanley  C.  Arthur  writes  me  that  he  found  a  colony  of  119 
pairs  of  Caspian  terns  breeding  on  a  small  islet,  about  an  acre  in 
extent,  near  Alexander  Island,  on  the  Louisiana  coast,  on  July  3, 
1918.  The  interior  of  the  island  was  low  and  covered  with  marsh 
grass,  but  it  was  surrounded  by  a  horseshoe-like  rim  of  shells  and 
sand,  principally  old  oyster  sh(jls,  on  which  the  terns  were  nesting. 
Their  nesting  habits  here  were  exceedingly  primitive,  for  in  no  case 
did  he  find  any  evidence  of  nest  building.  Many  eggs  were  merely 
lying  on  the  shells;  others  were  in  slight  depre^ons  or  hollows, 
which  may  have  been  made  by  the  birds  or  may  have  been  found 
already  made.  No  nesting  material  had  been  brought  in.  The  num- 
ber of  eggs  in  a  nest  was  never  more  than  two  and  often  only  one. 
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On-  th«  TezU  coast  lai^  colonies  are  found.  Capt.  B.  F.  Goes, 
in  a  letter  to  Major  Bendire,  eays: 

We  found  the  Casptan  tern  br««dlng  onl]'  In  Nnecea  Bay,  and,  although  we 
examined  160  mUea  ot  coast,  did  not  see  a  bird  of  tbia  spedes  more  than  a 
mile  or  two  from  tfae  month  of  the  bay.  They  breed  on  aome  smalt,  low  sandy 
Islands  Dear  tbe  mlddJe  of  the  bay.  We  took  about  00  sets  ot  eggs  In  all,  mostly 
OQ  one  Island  not  larger  then  4  by  6  rods.  As  we  approached  this  spot  in  a 
boat  tfae  birds  rose  abont  8  feet  and  hovered  a  few  momenta,  looking  like  a 
white  clond;  then  commenced  circling,  donbUng,  and  turning  In  the  most  re- 
markable manner.  It  was  a  beantlfnl  sight.  As  we  approached  they  began 
plnnglng  at  tbe  gronnd  In  great  apparent  excitement  My  companion  shouted, 
"They  are  breaking  their  eggs,"  and  we  bastened  with  all  speed  to  tfae  spot; 
found  abont  40  sets,  a  few  of  one,  but  mostly  <tf  two  eggs.  Tfaeae  lay  on  the 
bare  sand  without  any  attempt  at  a  nest  At  least  one-quarter  of  the  eggs  hud 
been  broken  by  the  birds  In  their  frantic  plunges,  some  only  marked,  In  others 
the  bill  had  passed  clear  through  the  egg.  Hy  companion  said  they  had  done 
the  same  thing  in  former  years  when  he  was  collecting  tfae  e^s  for  cnllnary 
purposes,  and  thoni^t  tbey  did  it  to  prerent  the  eggs  falling  Into  our  hands. 
It  seemed  to  me  like  a  frantic  attempt  to  remove  or  conceal  tbe  eggs,  but  will 
not  attempt  to  account  for  tbe  actions  of  tfae  birds,  but  deem  the  fact  worth  re- 
cording. 

Some  fine  breeding  colonies  still  exist  in  Michigan,  of  which  Prof. 
W.  B.  Barrows  (1912)  writes: 

A  few  are  seen,  spring  and  fall,  on  Lakes  Erie,  Huron,  and  Michigan,  and 
colonies  of  the  birds  have  long  been  known  to  nest  on  certain  Islands  twlonglng 
to  Delta  County,  Michigan,  lying  in  the  entrance  from  Lake  Michigan  to  Green 
Bay,  and  also  on  certain  of  tbe  Beaver  Islands,  belonging  to  Charlevoix  County, 
Hldiigan.  At  both  these  places  the  birds  have  been  persecuted  from  time  im- 
memorial by  nstaennen  and  Indians,  who  use  their  egga  as  well  as  those  of 
other  tens  and  gBlls  for  food ;  and  unless  better  protection  ts  afforded,  tbe  ex- 
tinction of  tfae  colonies  can  not  be  long  postponed.  Tbe  nests  aro  placed  on 
gravelly  or  shingly  Islands,  are  usually  pebble-lined,  and  tfae  two  or  three 
eggs  (rarely  four)  are  very  variable  In  ground  color,  ranging  from  grayish 
white  to  pale  olive,  and  more  or  less  thickly  spotted  with  brown  and  black,  the 
spots  commonly  small  and  distinct."  Mr.  G.  A.  Reed  (1904)  refera  to  a  colony 
on  Hat  Island,  Lake  Michigan,  found  by  Mr.  Charles  L.  Cass,  on  July  1,  1896. 
where  "fully  a  thousand  terns"  were  "nesting  on  abont  one  acre."  They  had 
built  no  nests,  bnt  the  two  ^ga  were  "  laid  In  a  hollow  in  the  gravel." 

A  distinotiy  differmt  style  of  nesting  is  found  in  the  big  colonies 
of  the  Klamath  Lake  region  of  Oregon.  Messrs.  Finley  (1907)  and 
Bohlman  have  illastrated  these  colonies  very  fully  in  the  numerous 
excellent  photographs  which  they  have  tiien.  In  one  case  they 
found  as  many  as  500  nests  of  Caspian  terns  in  a  single  colony.  Here 
these  terns  nrat  in  closely  grouped  colonies  often  in  proximity  with 
other  species,  such  as  California  gulls,  Forster'a  terns,  Farallon 
cormorants,  and  white  pelicans,  on  the  floating  masses  of  dead  tules. 
The  nests  are  merely  hollows  in  the  dead  and  decaying  vegetation. 
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lined  with  small  broken  bits  of  the  same  material.  The  birds  aeem 
to  be  much  tamer  here  than  elsewhere. 

Egg». — The  Caspian  tern  raises  but  one  brood  in  a  aeasoa  and  laya 
frtHO  two  to  four  ^gs;  two  seems  to  be  the  oommonest  ntunber, 
especially  so  in  southern  colo&iee ;  three  eggs  are  commoner  in  north- 
em  colonies,  where  this  number  seems  to  prevail ;  four  eggs  are  very 
rarely  found.  The  eggs  are  distinctive  and  are  more  like  gulls' 
eggs  than  other  terns'  eggs.  In  shape  they  ore  ovate  or  elliptical 
ovate.  The  shell  is  lusterleaB  and  sometimes  rather  rough.  The 
gronnd  color  varies  from  "  pinkie  buff "  or  pale  "  worm  baff "  to 
very  "light  buff"  or  "cartridge  buff."  They  are  usually  rather 
sparingly  marked,  sometimes  evenly  with  small  spots,  sometimes  with 
scattering  large  spots  or  irregular  blotches,  and  occasionally  with  a 
few  fantastic  scrawls.  The  markings  are  in  the  darker  shades  of 
browD,  "  raw  umber,"  "  auburn,"  "  mommy  brown,"  or  dark  "  s^ia.** 
The  lighter  types  are  often  indistinctly  spotted  with  "  pale  violet 
gray  "  or  "  niac  gray."  The  difference  between  these  eggs  and  those 
of  the  royal  tern  is  more  easily  seen  than  described.  I  think  I  could 
pick  them  out  every  time.  The  measurements  of  48  eggs,  in  the 
United  States  National  Museum  and  in  the  writer's  collections,  aver- 
age 64.5  by  45  millimeters;  the  four  extremes  measure  73  by  44.5, 
02.5  by  48,  &8.&  by  45.5,  and  84.5  by  48  millimeters. 

About  ^  days  is  said  to  be  the  period  of  incubation.  Probably 
both  sexes  incubate,  as  is  commonly  the  cose  with  related  species. 
Perhaps  under  favorable  conditioua,  when  the  sun  is :  not  too  hot, 
the  eggs  may  safely  be  left  for  a  time  to  be  kept  warm  by  the  sun; 
the  birds  are  sufficiently  sensitive  to  changes  in  temperature  to 
recognize  such  conditions. 

Young. — Mr.  Arthur  has  sent  me  some  very  interesting  notes  on 
the  behavior  of  young  Caspian  terns  in  the  colony  referred  to  above, 
from  which  I  quote  as  follows : 

Before  tlie  motor  boat  reached  the  shore  it  was  quite  evident  that  there  were 
a  number  ot  young  on  tbta  Island,  as  the  noisy  approach  of  our  boat  caused 
the  little  ones  to  take  to  the  water  and  swim  rapidly  away.  In  their  aqnatlc 
Jonmey  the  yonog  tons  were  followed  by  their  pertnrted  parenta,  who  hov- 
ered In  the  air  uttering  hoarge  crlea.  I  landed  and  discovered  a  few  of  ibe 
Binaller  terns  hiding  In  the  grass  and  a  nomber  of  egga  ecatteced  ou  the 
Fbn  of  the  shell.  The  Ca^lan  terns  who  bad  egga  on  the  Island  .were  the  first 
to  return,  soon  followed  liy  those  parent  birds  whose  young  had  taken  to  the 
grass  for  tbe  purpose  of  concealment.  While  tt  Is  true  that  the  majority  of 
Die  small  Caspian  terns  had  taken  to  the  open  gulf  mod  ttw  distracted  pamtts 
stUl  bovered  over  them,  I  noted  with  my  glasstts  that  they  were  now  guiding 
tbeir  babies  back  to  tb«  oyster  sbells  that  the  little  ones  called  home.  The 
larger  of  the  small  terns  showed  In  no  Uttle  way  tbetr  adaptitudc  for  BWlntmIng, 
for  a  number  of  them  were  from  one-fourth  to  one-half  mile  away,  and  I 
could  see  them  being  tossed  up  and  down  upon  the  salt  waters,  as  there  was 
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B  good  breese  blowing.  They  were  atout  Uttle  swimmers  and  mod  paddled 
back  to  land. 

With  the  return  of  the  main  colony  of  Caspian  terns  I  had  exceptional  oppor- 
timltles  to  watch  tlie  feeding  of  the  yooDg.  The  adnlt  Casplana  carry  flsh 
food  to  the  Island  directl;  from  the  sea.  The  single  fish  was  carried  crosswise 
In  the  bin  and  se«oed  to  be  about  from  S  to  8  Inchte  in  length.  The  flah  are 
minnows  of  different  species,  and  at  do  time  did  they  seem  to  swallow  this 
food  before  allowing  the  young  to  bare  the  food;  tliat  Is,  the  parent  bird 
did  not  first  eat  and  partially  digest  the  finny  delicacies.  The  male  ( ?)  wings 
bia  way  in  from  the  adjacent  waters  with  the  fish  crosswise  In  his  bill.  The 
moment  be  lands  on  the  Island  there  is  a  commotion  among  all  the  young 
terns.  As  a  rule  the  rlifttfal  heir  would  seize  the  flsb  before  it  wonid  leave 
the  parent's  bill  and  anhesttatlngly  get  the  fish  by  the  head;  then  with  one 
or  two  gulps  it  would  disappear  head  flrst,  and  nine  times  out  of  ten  if  the  flsh 
was  of  considerable  length,  say  about  8  or  4  Inches,  the  youngster  would  fceel 
orer  on  its  badH,  with  Its  little  red  feet  frantlcslly  wavlpg  In  the  air,  the 
fish's  tall  also  waving  about  (for  the  caudal  fin  and  that  end  of  tlie  fish  pro- 
truded about  three-quarters  of  an  inch),  while  the  process  of  digestion  started. 
However,  this  display  on  the  part  of  the  little  tern  lasted  only  about  three 
or  four  mlnotea,  and  while  the  little  fellow  was  lying  on  its  bade  It  displayed 
the  writhlngs  of  a  person  suffering  from  suffocation;  but  once  back  on  its 
feet  the  little  Caspian  would  besiege  the  parent  bird  for  more  flab. 

The  adult  Caspian  has  a  very  decldetl  note,  and  while  I  fully  appreciate  no 
bird's  call  or  cry  can  be  ivoperly  imitated  by  the  printed  word,  to  me  they 
called  "cB-arr,  ca-arr,  ca-arr,  ca-ainrrrrr."  The  young  know  the  call  of  Its 
parents.  I  was  very  much  amused  In  watching  a  little  fellow  that  had  selected 
a  slight  hole  within  2  feet  of  my  blind  to  take  a  sun  bath.  Here  It  would  He  as 
still  as  death  until  It  would  hear  the  particular  "  ca-arr  "  of  Its  own  ma  or  pa. 
Then  It  would  suddenly  come  to  life,  and,  opening  wide  its  little  red  beak, 
would  chirp  loudly  In  reply  and  msh  about  waving  Its  little  wing  stumps  in  a 
most  grotesque  manner.  The  parents  would  make  a  tew  circles  above  their 
little  one  and  oUght  or  fly  olT  after  seeing  it  was  safCL  An  incident  that  would 
frequently  happen  in  the  afternoon  was  that  a  little  fellow  would  seek  Its  hole 
and  lie  still  until  the  "  ca-arr  "  cry  which  it  knew  best  would  again  he  heard, 
then  It  would  suddenly  he  galvanized  Into  Instant  action.  The  yoimg.  wha 
frightened,  utter  a  peculiar  whistling  note. 

Toward  their  own  young  the  Caspian  terns  are  very  tender.  However  tender 
they  are  toward  their  own  offspring  they  are  extremely  brutal  toward  the 
young  of  others,  and  I  frequently  saw  the  young  ones  mauled  and  flung  atmnt 
by  the  pareut  birds  of  other  young.  The  young  Casptans  have  no  recreation 
save  that  of  eating  and  sleeping.  They  do  not  flock  together  save  when  com- 
mon danger  threatens.  In  t»cU  according  to  my  observations.  It  Is  extremely 
ilangwona  for  little  BUly  Ca4)>an  to  play  with  a  little  Charlie  Caspian  next 
door,  tor  as  sure  as  he  does  Charlie's  ma  Is  quite  likely  to  knock  the  visitor 
down  and  Jump  on  him  with  black  feet,  to  say  nothing  of  the  thrashing  she 
gives  with  the  elbows  of  her  wings,  Such  treatment  arouses  the  parents  of 
Uttle  Billy  Caspian,  who  rush  to  the  rescue  with  hoarse  cries  and  there  Is 
mndi  ado  In  the  temnery.  In  which  red  bills  and  white  wfugs  play  a  prominent 
part,  and  black  crests  pointed  straight  out  behind. 

Phtmaget. — ^Tbe  downy  young  T&ries  on  the  upper  parta  from 
dark  gnyiah  bii£F  or  **  Tinsceous  buff  "  to  "  cartridge  buff  '*  or  pale 
grayish  white.    The  throat  is  very  pale  dusky  and  the  remainder  of 
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the  under  parts  are  whit«.  Tliere  are  sometimes  no  dark  markings, 
but  usually  the  upper  parts  are  more  or  less  heavily  spotted  or  mot- 
tled with  dusky.  As  the  young  bird  grows  the  color  on  the  upper 
parts  fades  to  almost  white.  The  first  plumage  appears  on  the 
scapulars  and  back.  In  the  juvenal  plumage  the  young  Caspian  tern 
is  distinctively  marked,  differing  from  all  other  young  terns  in 
corresponding  plumages.  The  most  striking  character  is  the  black 
crown,  which  in  all  other  terns  is  largely  white ;  in  the  young  Caspian 
the  entire  upper  half,  or  more,  of  the  head  is  black,  including  the 
lores  and  cheeks,  down  to  a  line  running  from  the  commissure 
straight  back  to  the  occiput;  the  black  is  more  or  less  relieved  on  the 
forehead  and  crown  by  whitish  or  grayish  streaks.  The  feathers  of 
the  upper  parts,  back,  scapulars,  and  wing-coverts  are  basally  "  liglit 
gull  gray,"  but  they  are  so  broadly  edged  or  tipped  with  pale  buffy 
shades,  "  cartridge  buff,"  or  "  tilleul  buff,"  that  they  impart  tiaa 
color  to  the  upper  parts.  The  scapulars  are  broadly  banded  witii 
black,  two  bands  on  each  feather,  and  the  feathers  of  the  back  and 
coverts  are  more  or  less  barred  or  spotted  with  black.  The  under 
parts  are  white- 

When  the  young  bird  attains  its  full  growth,  a  partial  molt,  in- 
volving most  of  the  contour  feathers,  begins  early  in  September. 
The  feathers  of  the  fore  back  are  now  heavily  tipped  with  dusky, 
forming  an  interscapular  dusky  patch;  the  scapulars  are  variegated 
with  hastate  dusky  markings  and  the  tertials  are  doubly  banded  with 
dusky  near  the  tips ;  the  rectricee  are  mottled  with  dus^  near  the 
tips,  more  so  centrally  and  lees  so  laterally;  and  the  leaser  wing 
coverts  are  mottled  vrith  dusky.  This  might  be  considered  the  first 
winter  phmiage  though  it  is  more  properly  a  transition  stage  frem 
the  Juvenal  plumage  for  it  soon  disappears  by  wear,  fading,  or 
molt.  Later  in  the  fall  young  birds  aoume  the  pearl  gray  mantle 
and  can  be  distinguished  fitHn  adults  only  by  the  dustr^  in  the 
liesser  wing-coverts  and  the  mottled  tails.  A  complete  molt  in  early 
spring  renders  old  and  young  indistinguishable  in  March.  Some 
birds  retain  tlie  mottled  crown  until  May. 

Adults  have  two  complete  molts — the  prenuptiol  in  February  and 
Mareh,  producing  the  full  nuptial  plumage,  and  the  postnuptial  in 
August  and  September,  producing  the  adult  winter  plumage  with 
the  white-streaked  crown,  the  pearl  gray  mantle  and  wing-coverts, 
and  the  pure  gray  tail.  Adults  usually  have  white  foreheads  and 
more  white  in  the  crown  than  young  birds;  they  also  have  larger 
billa  The  postnuptial  molt  of  adults  begins  before  the  end  of  the 
breeding  season,  sometimes  as -early  as  June,  witji  the  appearance  of 
white  feathers  in  the  black  crown.  The  ttntev  primaries  are  molted 
last 
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Food. — The  Caspian  tem  secures  its  main  food  supply,  which  con- 
sists almost  wholly  of  small  fish,  by  plunging  headlong  into  the 
water,  often  disappearing  entirely  under  the  surface.  It  probably 
iseds  to  some  extent  on  shrimps  and  other  forms  of  surface  swim- 
ming aquatic  life.  Dr.  P.  L,  Hatch  (1892)  says  that  its  fa-rorite 
food  is  "the  fresh-water  mussels,  with  which  the  margins  of  the 
marshland  streams  and  lakes  abound,"  while  on  its  spring  migration 
in  Minnesota.  Several  writers  have  stated  that  it  feeds  on  the  eggs 
and  young  of  other  birds,  a  gull-like  trait  not  shared  by  the  other 
terns. 

Behavior. — The  flight  of  the  Caspian  tem  is  strong,  swift,  and 
graceful,  but  heavier  and  more  gull-like  than  that  of  the  smaller 
terns.  Its  general  mamier  of  flight  is,  however,  decidedly  tem-like, 
as  it  flies  along  in  search  of  food,  with  its  bill  pointed  downward, 
pausing  to  hover  for  an  instant  and  then  plunging  vigorously  dowq 
into  the  water.  When  fishing  it  usually  flies  only  a  few  yards  above 
the  water,  but  when  traveling  it  flies  at  a  great  height,  with  its  bill 
pointing  straight  forward,  making  rapid  progress,  even  against  a 
strong  wind.  It  has  a  broad  expanse  of  wing,  and  is  more  given  to 
soaring  than  the  other  terns.  I  have  seen  it  soaring  in  great  circles, 
mounting  higher  and  higher  in  tbe  air,  as  the  gulls  are  wont  to  do. 
It  80  closely  resemUes  the  royal  tem  that  the  illustrious  Audubon 
never  detected  the  difference,  but  it  can  be  recognized  by  its  heavier, 
more  stocky  build,  by  its  heavier  flight,  by  its  shorter  and  less 
deeply  forked  tail,  and  by  the  larger  amount  of  bhu^  in  the 
primaries,  which  look  wholly  black  when  sem  from  below,  whereas 
those  of  the  royal  tern  seem  to  be  largely  white  or  grayish. 

The  cry  of  the  Caspian  tem  is  entirely  imlike  that  of  the  royal 
tem  and  quite  different  from  that  of  any  of  the  Laridae;  Its  or- 
dinary note  is  a  hoarse,  croaking  "  kraaa  "  on  a  low  key,  loud,  harsh, 
and  grating.  A  shorter  note  sounding  like  "  kow  "  or  "  kowk  "  is 
often  heard  on  its  breeding  grounds,  '#here  it  also  otters,  when 
angry,  a  loud,  vehement,  rasping  cry  of  attack. 

On  its  southern  breeding  grounds,  where  it  is  usually  lan^r  and 
stronger  than  its  associates,  it  has  few  enemies.  It  has  been  said  to 
eat  the  eggs  and  young  of  other  birds,  but  I  have  never  seen  any 
evidence  of  this  habit,  and  I  belnve  that  it  seldom,  if  ever,  attach 
them.  Audubon  (1840),  however,  saw  some  evidence  of  its  pug- 
nacity on  the  Labrador  coast.    He  says : 

Until  that  period  I  was  not  aware  that  any  tem  could  master  the  Letlri^ 
Pomarinu$,  to  which,  however,  I  there  saw  the  Cayenne  tern  give  chase, 
drlTlng;  It  away  from  Oie  ifllaiMU  on  which  It  has  its  egga.  On  sacb  occaaiMia 
I  obaenred  that  the  ters's  power  of  flight  Sreatly  exceeded  that  of  the  Jajrar ; 
bot  the  appearance  of  the  great  black-backed  gull  never  tailed  to  flU  It  with 
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dismay,  for,  althongl)  of  Qnlckcr  fllgbt,  Dime  of  tbe  tenis  dared  to  enconnter 
tbat  bird  any  more  tboii  they  would  Teotnre  to  attack  the  frigate  ^Ucan  Id 
tbe  Plorldas. 

The  Caspian  tern  has  suffered  but  little  from  the  hand  of  man;  it 
is  too  shy,  too  hard  to  kill  and  not  enfficieotly  abundant  to  tempt  tiie 
plumage  hunter.  Some  of  ther  northern  colonies,  particularly  those 
in  Lake  Michigan,  have  been  regularly  and  persistently  robbed  of 
their  eggs  for  food  untiVsome  of  them  have  been  materially  reduced 
in  numbers. 

/^all. — The  Caspian  terns  leave  their  northern  breeding  grounds 
during  the  latter  part  of  September  or  tbe  6rst  h^  of  October.  Dar- 
ing recent  years  they  have  been  growing  scarcer  on  the  N«w  Kngland 
coast,  probably  because  their  numbers  have  been  decreasing  on  their 
Labrador  breeding  grounds.  They  were  evidently  more  regular  in 
their  appearance  formerly,  for  Mr.  Brewster  (1879)  wrote : 

Tbey  come  dowa  from  tbelr  northero  breeding-grounds  daring  tbe  latto*  part 
ot  September  and  for  several  weehs,  at  least,  are  to  be  found  in  moderate  nnm- 
bers  all  along  our  eeaboanl.  I  bave  observed  tbem  at  varloas  points  from 
Ipswich  to  Nantucket  At  the  latter  place,  upon  one  occasion,  six  Individuals 
were  seen  Bsblng  In  the  harbor  near  tbe  town.  As  to  thrir  wintering  within 
New  Ei^land  limits,  I  can  otter  cmljr  negative  evidence,  bat  tbat  points  to  the 
litfereoce  tbat  they  peas  fartber  south  with  tbe  approadb  of  severe  weather. 

Winter. — ^The  Caspian  tent  winters,  more  or  lass  regularly,  as  far 
north  as  South  Carolina,  but  it  is  more  ahondant  in  the  (jhilf  of 
Mexico  in  winter.  Messrs.  Beyer,  Allison,  and  Kopman  (1906)  say 
of  its  winter  habits  on  the  coast  of  Louinana  that  "  it  occurs  singly 
or  in  flocks  of  two  or  three,  and  assoei^^es  freely  with  other  gulls  atsd 
terns,  often  congregating  about  the  oyster  and  riuimp  canneries.  It 
never  occurs  far  from  the  coast." 

On  the  California  coast  it  seems  to  be  rare  in  winter. 

OISTRIBUnON. 

Brmdmg  range. — In  KorUi  America  in  widely  scattered  localities, 
mainly  on  the  coasts  or  large  lakes.  East  to  southern  Labrador  (near 
Cape  Whittle),  Virginia  (Northampton  County),  and  South  Can>> 
lina  (Bulls  Bay).  South  to  the  oosst  of  Louisiuia  (numerous 
islands)  and  southern  Texas  (Cameron  County).  West  to  central 
California  (Sutter  Basin)  and  southern  Oregtn  (Klamath  Lokee). 
North  to  Great  Slave  Lake  (Fort  Kae),  central  Manitoba  (Lakes 
Winaepegosis  and  Winnipeg),  and  Lake  Michigan  (Green  Bay). 
Eastern  Hemisphere  birds  have  been  separated  as  distinct  sub- 


Breeding  grounds  protected  in  the  ft^owing  national  reserva- 
tions: In  Oregon,  Klamath  Lake  and  Malheur  Lake;  in  Wieoonsin, 
formerly  Ureen  Bay  (Gravel  Island,  1905  and  earlier).* 

'See  Ward.  Ball.  Wis.  Nat.  Hiit.  Boc..  vol.  4,  I»Oe,  p.  118. 
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Winter  TQMge.-~Soio.ik  Atlantic  and  Guli  coasts,  from  South  Caro- 
lina to  Texas  and  Mexico.  Pacific  coast,  from  San  Francisco  Bay  to 
Zx)wer  California  (La  Paz)  and  -western  Mexico  (Manzanillo). 

Spring  miffration. — Early  dates  of  arrival:  FennEfylvania,  Erie, 
April  26  \  New  York,  Canandaigua,  April  28;  Rhode  Island,  Ocean 
View,  May  10;  Prince  Edward  Island,  May  13;  southern  lAbrador, 
Nata^quan,  May  31;  Nebraska,  Lincoln,  May  2;  Iowa,  March  10; 
Michigan,  Lake  St.  Clair,  April  25;  Wisconan,  Milwaukee,  April 
10;  California,  Fresno,  April  3  to  May  6. 

Fall  miffrationj — ^Transient  dates:  Massachusetts,  September  6  to 
SO;  New  York,  Long  Island,  September  7  to  13;  Pennsylvania, 
Marietta,  September  21 ;  Virginia,  Four-Mile  Kun,  October  i ;  Michi- 
gan, Ann  Arbor,  September  5;  Wisconsin,  Delavan  Lake,  Septem- 
ber 19;  Iowa,  September  9  to  October  15;  California,  Madera 
County,  September  28  to  October  2,  and  Stanislaus  County,  Septem- 
ber 4  to  October  6. 

CaawU  records. — Recorded  in  summer  east  to  Newfoundland  (said 
to  have  bred  at  Sandy  Lake  in  1912)  and  north  to  the  mouth  of  the 
Mackenzie  River  (Harrison  Island,  August  1,  1848).  Taken  in  fall 
in  Washington  (Westport,  October  5, 1917) . 

Effff  date*. — ^Lake  Michigan:  Twenty-«ght  records,  May  20  to 
July  1;  fourteen  records,  June  5  to  22.  Texas:  Fifteen  records, 
April  8  to  June  18 ;  eight  records,  May  6  to  80.  California :  Eight 
records.  May  20  to  25. 

8TBSNA  HAXnU  BaMMrt. 
SOTAl  IZSM. 


Although  the  royal  tern  is  a  splendid  bird  it  seems  to  me  that  the 
name  "  royal,"  as  well  as  the  specific  name  moicima,  should  have  been 
applied  to  its  near  relative,  the  Caspian  tern,  which  is  both  larger 
and  more  aggressive,  a  real  king  among  the  terns.  The  two  species 
BO  closely  resemble  each  other  that  so  good  a  naturalist  as  Audubon 
did  not  recognize  them  as  distinct,  confusing  the  two  under  the  name, 
Cayenne  tern. 

Throughout  the  southern  portion  of  its  range,  from  Florida  and  the 
Onlf  of  Mexico  southward,  the  royal  tern  is  resident  throughout 
the  year.  Northward  to  Virginia  it  occurs  as  a  summer  resident 
only,  and  beyond  that  merely  as  a  straggler.  In  former  years 
royal  terns  bred  abundantly  on  the  coast  of  Virginia.  Mr.  Robert 
Ridgway  (1880)  in  the  summer  of  1880  found  and  reported  a  breeding 
colony  of  some  500  nests,  but  in  the  persecution  which  followed  dur- 
ing the  next  20  years  this  species  suffered  with  the  other  terns  whidi 


by  Google 


212  BUUiETIS'  lis,   UNITED  STATES  NATIONAL  UUSBUH. 

were  slaughtered  for  the  miUiner;  trade.  On  account  of  their  large 
size  royal  terns  were  not  in  demand  for  ladies'  hats,  but  their  eggs, 
being  large  and  palatable,  were  collected  for  food  in  great  quanti- 
tiee.  Persistent  nest  robbing  and  constant  shooting  near  their 
breeding  grounds  discouraged  the  birds  and  frightened  them  away. 
The  reports  of  the  wardens  in  1901  and  1903  indieat«d  that  the 
colonies  were  much  depleted  until,  in  1903,  Capt.  N.  B.  Bich  stated, 
in  Mr,  Dutcher's  (1903)  report,  that  he  "did  not  see  uxj  royal 
terns,  so  they  probably  have  been  exterminated  so  far  as  Tirginia 
is  concerned."  During  my  visit  to  Cobb's  Island  in  1907  I  did 
not  see  any  royal  terns,  but  was  told  by  the  fisherman  that  a  few 
are  seen  occasionally.  Since  that  time  conditions  hare  erideotly 
improved  under  protection,  for  Mr.  Harold  H.  Bailey  (1913)  says: 

Tbe  royal  terns  are  much  more  numerous,  ei  lai^  colon;  still  breeding  on 
one  ot  our  coastal  Islands.  Tbey  did,  taovever,  for  a  number  of  years  during 
tbe  overwhelming  destruction  of  some  of  tlie  following  species  tor  mllllnet; 
trade,  desert  our  coast  entirely,  bnt  It  bas  only  been  within  tbe  last  few  years 
that  tbey  have  become  established  as  breeding  birds  once  more. 

A'prtfl^.— On  its  spring  migration  the  royal  tern,  according  to 
Bailey  (1913),  reaches  Virg^a  "the  last  week  in  May,"  aJthongh, 
according  to  Coues  (1877),  it  arrives  in  North  Carolina  "early  in 
ApriL"  Its  migration  is  so  limited  that  its  movemwits  a^a  prob- 
ably very  deliberate  and  perhaps  quite  erratic  or  variable.  I  have 
never  seen  its  courtship  performance  and  can  find  nothing  about  it 
in  print. 

Netting. — ^An  old-time  colony  on  the  Virginia  coast  is  described  by 
Eidgway  (1880)  as  follows: 

Allowing  tbe  birds  snfficlent  time  to  deposit  their  egga,  we  visited  the  locaUtj 
two  days  afterwards,  and  fonnd  an  area  of  perhaps  one^elghth  of  an  acre  com- 
pletely covered  by  their  eggs.  It  being  InqrasHlble  to  walk  tbrongh  the  nestlDg 
site  without  cruehlng  a  greater  or  less  number,  many  eggs  having  been  covered 
by  drifting  sand.  Comparatively  few  pairs  had  deposited  their  full  comple- 
ment, a  lai^  majority  of  the  nests  containing  but  a  single  ^g.  Still,  more 
than  600  nests  were  coanted,  while  our  man  declared  that  not  on»^rd  the  nniu- 
ber  of  birds  seen  by  him  on  his  former  VUIt  were  there,  tbe  gseater  part  having 
beco  frightened  away  by  the  shots  which  he  had  fired  at  them  two  days  before 

In  Virginia,  the  bird  is  known  as  the  "gannet  striker"  or 
"  gannet." 

Mr.  B.  S.  Bowdish  (1910)  and  Mr.  P.  B.  Philipp  discovered  four 
breeding  colonies  of  royal  tertts  o&  the  coasts  of  the  Carolinas  in 
1909,88  foUowa: 

The  first  was  situated  on  Vessel  Reef,  a  low  sand  key  In  Bulls  Bay,  Sontb 
Carolina,  visited  on  June  IS.  About  76  birds  were  seen  there  and  nesting  bad 
Just  begun,  three  fresh  eggs  being  found.  Tbe  wcoBd  colony  was  on  Boyal 
Shoal,  Pamlico  Sonsd,  North  Canrilna.  Here,  Instead  of  tbe  eoomKHis  nnaibers 
of  tbe  preceding  season,  estimated  at  some  7,000  birds,  only  50  were  fonnd.    On 
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June  24  one  fresh  egg  waa  noted.  The  third  and  largest  colour  wa>  found 
on  Jane  26,  on  Miller  Lump,  a  email,  low  sand  bar  Id  Pamlico  Bound, 
lying  In  a  broad  expanse  of  very  shallow  water.  Tlils  colony  comprised 
1/NX)  adalt  birde.  The  nesting  waa  advanced ;  some  258  good  eggs  were 
coimted,  oenally  one  e^  to  a  set,  though  a  few  doubles  were  found.  There 
were  also  many  young,  some  of  wbhA  were  able  to  run  about  All  the 
eggs  were  advanced  In  Incubation.  The  fourth  breeding  colony  visited  was 
on  Davis  Lump,  a  small  sand  bar  near  Miller  Lump.  Here  about  60  pairs 
of  birds  were  breeding.  Thirty-two  eggs  were  counted,  for  the  most  part 
advanced  In  Incnbatlon.    Half  a  dozen  newly  hatched  young  were  also  seen. 

My  own  experience  with  the  nesting  habits  of  the  royal  tern  waa 
gained  in  the  large  protected  colonies  of  the  Breton  Island  reserva- 
tion, oflE  the  coast  of  Louisiana,  where  the  birds  have  certainly 
flourished  during  the  recent  years.  They  are  now  safe  from  the 
depredations  of  man,  but  they  still  suffer  occasionally  from  the  de- 
struction  of  their  breeding  colonies  by  the  elements.  The  combina- 
tion of  high  winds  or  storms  with  a  high  course  of  tides  often  results 
in  the  flooding  of  the  low  sandy  islands  on  which  they  breed  and 
the  washing  away  of  the  eggs  or  young;  but  such  wholsesale  damage 
is  generally  repaired  by  a  second  attempt  at  nesting. 

On  June  18,  1910,  with  Warden  W.  M.  Sprinkle,  in  his  patrol 
boat,  I  visited  one  of  these  colonies.  Sailing  due  south  from  what 
seemed  to  be  the  outer  islands,  we  headed  straight  out  to  sea  and 
were  soon  out  of  sight  of  land.  After  several  hours  of  apparently 
aimless  sailing  Captain  Sprinkle  pointed  out  on  the  horizon  a  distant 
sand  bar,  and  as  we  drew  nearer  we  could  see  with  our  glasses  a 
cloud  of  white  specks  hovering  over  it,  so  we  knew  that  the  terns 
were  nesting  there  as  expected.  They  had  been  washed  off  one  of 
the  other  islands  earlier  in  the  season  and  had  come  here  to  make 
their  second  attempt  at  nesting.  The  island,  which  is  known  as 
Grand  Cochere,  was  merely  a  low,  flat  sand  bar,  with  no  vegetation 
on  it  whatever,  only  2  or  3  feet  above  high-watw  mark  at  its 
highest  part.  It  was  nearly  triangular  in  shape,  perhaps  half  a 
mile  long,  and  surrounded  by  dangerous  sandy  shoals.  On  an  old 
wreck  at  one  end  30  or  40  man-o'-war  birds  were  perched  in  a  long 
black  row;  a  large  flock  of  brown  pelicans  were  restjjig  on  one  of 
the  sand  bars;  and  at  night  thousands  of  blaok  terns  came  in  to 
roost  on  the  beaches.  There  were  several  small  nesting  colonies 
of  blaok  skimmers,  and  three  or  four  small  mixed  groups  of  royal 
and  Cabot's  terns,  scattered  over  the  island  with  their  eggs  lying 
m  the  dry,  hot  sand,  as  well  as  a  few  scattering  pairs  of  laughing 
gulls  and  a  little  colonly  of  40  nests  of  Caspian  tema  at  the  eastern 
end.  But  the  main  population  of  the  island  was  concentrated  in 
an  ifninftnfH<,  closely  packed  nesting  oolony  of  royal  and  Cabot's  terns 
on  tbe  sonth  side.  As  I  approached  this  colony,  over  the  leral  sandy 
plain  on  which  it  was  spread  out,  the  birds  all  sroee  at  Mice,  as  if 
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impelled  by  a  common  impulse,  with  a  great  roar  of  thousands  of 
wings,  a  dense  cloud  of  screaming  birds,  and  a  bewildering  moving 
picture  of  Sashing  black  and  white.  As  the  birds  were  shy  my 
attempts  at  photography  resulted  in  only  a  few  distant  anapsboto 
of  the  colony  as  a  whole ;  so  I  set  np  my  blind  in  the  midst  of  Ahe 
colony  and  left  it  oTernight  for  the  birds  to  get  accustomed  t«  it. 

On  my  return  the  next  morning  I  was  delighted  to  find  that  the 
terns  had  learned  to  regard  my  blind  as  harmless  and  had  settled 
down  on  their  nests  all  around  it.  Walking  up  to  the  blind,  with 
two  companions,  I  concealed  myself  inside  of  it  with  my  cameras, 
and  the  other  two  men  walked  away.  The  birds,  thinking  that  all 
of  us  had  gone,  immediately  returned  and  assumed  their  regular 
vocations.  For  two  or  three  hours  I  sat  there  unobserved  and 
watched  the  activities  of  that  populous  colony.  All  around  me  the 
flat  sandy  plain  was  dotted  with  eggs,  a  single  egg  in  each  little 
hollow  in  the  sand  at  regular  distances,  just  far  enough  apart  so  that 
the  birds  could  not  touch  each  other  when  sitting.  It  was  a  hot, 
sunny  day,  probably  too  hot  for  the  eggs  to  be  left  uncovered,  so 
the  birds  spent  most  of  their  time  incubating;  but  there  were  many 
birds  standing  beside  their  sitting  mates.  There  was  not  sufficient 
difference  between  the  sexes  for  me  to  determine  whether  both  sexes 
incubate  or  not,  but  probably  they  relieve  each  other  occasionally. 
There  were  no  young  in  the  colony,  so  I  could  not  study  their 
method  of  feeding  them.  Life  is  never  dull  in  a  large  bird  colony 
and  the  birds  are  never  still;  some  were  coming  and  some  were 
going  all  the  time ;  there  was  a  constant  babel  of  voices  and  numerous 
little  squabbles  occurred,  if  an  incoming  bird  alighted  too  near  its 
neighbor.  They  were  so  close  together  that  they  could  hardly  spread 
their  wings  without  interfering.  An  air  of  nervous  ezcitonent 
seemed  to  pervade  the  colony  all  the  time,  as  in  a  crowd  of  womem  at 
an  afternoon  tea,  and  at  frequent  intervals,  without  any  apparent 
cause,  a  large  pcfftion  of  the  colony  would  rise  suddenly  and  simnl- 
taneously,  as  if  frightened,  fly  around  for  a  minute  or  two,  all 
screaming  excitedly,  and  then  all  would  settle  down  again  as  if 
nothing  had  happened. 

I  counted  the  nests  in  a  meosnred  area  and  then  roughly  measured 
the  whole  oolony,  from  which  I  estimated  that  it  contained,  at  least, 
d,fiOO  nests.  There  were  a  hundred  nests  in  a  space  four  yards 
square;  certainly  this  was  a  densely  packed  c<dony  of  a  hi^y 
gregarious  species. 

The  colony  described  above  may  be  considered  as  typical  of  the 
species,  which  almost  always  neste  in  amilar  situations  in  doaely 
populated  colonies.  The  nest  is  nothing  more  than  a  slight  hollow 
in  the  sand,  without  any  attempt  at  a  lining.  I  bdieve  that  the 
normal  set  oonmsts  of  two  eggs ;  very  rarely  three  are  found  and  four 
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eggs  h&ve  been  recorded,  though  these  were  probably  laid  bj  two 
birds.  Often  only  one  egg  is  laid,  and  where  the  first  set  has  been 
destroyed,  only  a  single  egg  is  laid  for  the  second  set.  Two  eggs  are 
more  often  found  in  northern  colonies,  but  in  the  southern  portion 
of  its  tange  this  tern  usually,  or  at  least  frequently,  lays  only  one 
egg  for  the  Brst  set.  Only  one  brood  is  raised  in  a  season,  so  far 
as  I  know. 

Eggs. — The  eggs  of  the  royal  tern  are  usually  qnite  characteristic 
and  are  not  likely  to  be  mistaken  for  anything  dse.  They  are  quite 
diiferent  from  those  of  the  Caspian  tern.  In  sh^w  ihssj  vary  from 
ovate  to  elongate  ovate  or  even  cj'lindrical  ovate,  but  average  about 
elongate  ovate.  The  shell  is  smooth  but  without  luster  until  it 
becomes  worn  by  incubation.  The  common  types  have  a  very  light 
ground  color,  practically  white,  varying  from  "  light  bufif "  or  "  ivory 
yellow  "  to  pure  dull  white.  Darker  shades  are  rare,  but  I  have  a 
few  in  my  collection  which  vary  from  "  clay  color "  or  "  cinnamon 
boff  "  to  "  light  buff."  The  greener  types, "  olive  buff  "  or  "  yellowish 
glaucous,"  are  still  rarer.  The  eggs  are  usually  quite  evenly  spotted 
with  small,  dark-colored  spots,  sometimes  with  fine  dots  and  some- 
times with  large,  bold,  heavy  blotches ;  very  rarely  they  are  marked 
with  irregular  scrawls.  The  markings  include  only  the  darkest 
shades  of  brown,  **  diestnnt  brown,"  "  bister,"  or  "  clove  brown,"  and 
often  they  are  practically  bla^  The  spots  have  a  washed-out 
appearance  on  the  edges.  On  many  eggs  there  are  underlying  spots 
of  "  lavender  gray "  or  "  pale  violet  gray,"  often  in  washed-out 
splashes.  Sparingly  spotted  or  even  immaculate  e^s  are  occasion- 
ally found.  The  measurements  of  54  eggs,  in  the  United  States  Na- 
tional Museum,  average  63  by  44.6  milimeters;  the  eggs  showing  the 
foar  extrunes  measure  74.5  by  48.5,  67.5  by  43,  and  68.5  by  40.5 
millimeters. 

Plvmagea. — In  a  series  of  10  downy  young  royal  terns,  in  the 
ftutiior's  collection,  no  two  are  alike,  and  there  are,  at  least,  three  dis< 
tinct  types  of  coloration.  In  the  palest  type  the  color  of  the  upper 
parts  varies  from  "  light  pinkish  cinnamon  "  to  "  pale  pinkish  buff," 
which  becomes  paler  on  the  throat  and  sides  and  almost  white  on  the 
belly.  Some  specimens  are  nearly  immaculate,  but  there  are  always 
a  few  small  black-tipped  filaments  of  down  on  the  rump  and  often 
a  few  on  the  head.  The  character  of  the  down  is  peculiar ;  on  the 
head  is  rather  stiff  and  hair-like,  but  on  the  ba<^  and  flanks  each 
filament  stands  out  by  itself,  round  and  soft  like  chenille  at  the  base 
and  tapering  to  a  fine  point  at  the  end.  The  bill  and  feet  are  light 
yellowish  flesh  color  in  the  dried  skin. 

In  the  mottled  type  the  color  varies  from  "light  pinkish  cinna- 
mon "  to  "  cartridge  buff "  above,  shading  off  to  the  latter  or  to 
nearly  white  below.  This  is  more  or  less  heavily  spotted  with  black, 
174785—21 ^16 
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more  or  less  evenly,  over  all  the  u^ier  parte,  iQcluding  the  sides  of 
the  head,  throat,  and  flanks.  The  spots  are  vei^  distinct  and  indade 
either  the  tip  or  the  whole  of  the  filament.  The  bill  Is  light  colored, 
and  the  feet  may  be  light  colored,  as  in  the  preceding  type,  or  gray- 
ifih  or  nearly  black. 

In  the  dusky  type  the  ground  colors  are  as  deecribed  above,  but 
they  are  largely,  and  sometimes  almost  wholly,  concealed  on  the 
head,  throat,  back,  wings,  rump,  and  jSauks  with  black  or  dusl^  fila- 
mentB.  Often  the  forehead  and  lores  are  solid  black.  The  bill  in 
this  type  hag  a  subtermin&l  black  tip  on  one  or  both  mandibles.  The 
feet  show  both  light  and  dark  phases  without  any  oorrelatiini  with 
the  other  colors ;  in  fact,  my  darkest  specimens  have  the  lightest  feet. 
A  larger  series  would  probably  show  a  great  variety  of  intermediates 
between  these  three  ty;)e8  and  perhaps  other  types. 

The  Juvenal  plumage  is  fully  acquired  before  the  young  bird  is 
fully  grown.  It  is  entirely  unlike  that  of  the  Caspian  tern;  the 
upper  parte  are  mainly  white  with  a  faint  creamy  tinge,  the  feathers 
centrally  tinged  with  light  gray  and  with  many  narrow,  dusky  shaft- 
streaks;  the  primaries  and  secondariee  are  **^ato  gray"  or  lighter, 
edged  ^ith  white  and  the  tail  feathers  ate  chiefly  dusky,  with  white 
tips  and  white  toward  base  of  inner  web;  the  underparte  are  pure 
white ;  the  feathers  of  the  crown  have  narrow,  blackidi  shaft-streaks, 
becoming  broader  on  the  nape  and  auriculars,  forming  a  dusky  collar. 
This  plumage  is  worn  until  about  the  last  of  August,  when  tiie  post- 
juvenal  molt  begins.  The  wings  and  tail  are  retained  and  will 
serve  to  distinguish  the  young  bird,  but  otherwise  the  first  winter 
plumage  is  the  same  as  the  adult,  the  contour  feathers  being  molted 
during  the  fall.  A  complete  prenuptial  molt  occurs  in  March,  at 
which  the  adult  nuptial  plumage  is  apparently  assumed,  but  perhaps 
young  birds  do  not  acquire  such  a  completely  black  pileum  as  adults. 
Adulte  have  two  complete  molte,  the  prenuptial  in  March  or 
earlier  and  the  postnuptial  mainly  in  August  and  September,  but 
often  prolonged  into  October  or  even  November,  the  outer  primaries 
being  molted  last.  The  prenuptial  molt,  T^ch  produces  the  clear 
black  pileum,  is  osually  but  not  always  soon  followed  by  a  partial 
molt  on  the  head,  which  produces  the  white  forehead,  more  or  less 
variable  in  extent  The  full  black  pileum  seems  to  be  the  courtship 
plumage,  and  the  white  forehead  the  prevailing  nesting  plumage. 
Only  a  very  small  percentage  of  incubating  birds  have  the  pileum 
wholly  black.  In  the  adult  winter  plumage  the  fordiead  is  white,  the 
crown  mainly  so,  but  streaked  with  black,  and  only  the  occipital  crest 
is  mainly  black.  The  tail  is  shorter  and  more  tinged  with  gray  than 
in  spring. 

Food. — ^The  food  of  the  royal  tern  consists  almost  wholly  of  small 
fish,  up  to  4  inches  in  length,  which  it  catches  by  plun^ng  down  into 
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the  water,  in  much  the  eame  way  as  the  smaller  terns.    Mr.  Philip  H. 
Uosse  (1847)  thus  describes  the  process : 

High  above  the  water  we  dlaceni  a  bird,  the  H110W7  whiteness  of  whose 
plomage  contrasta  with  the  bine  Mkj.  Be  flies  rapidly  roiina  and  roimd  in  a 
Urge  circle,  quickly  flapptnc  hla  wings  without  internUselon.  Suddenly  he 
arrests  his  flight,  flatters  hU  wings  in  rapid  vibration,  ae  he  looks  downwardly 
but  in  a  moment  proceeds  as  before.  It  was  doubtless  a  flsb  near  the  surface, 
but  which  disappeared  before  he  could  descend.  Presently  he  agalD  stops 
short,  flutters;  then  bringing  the  elbow  of  the  wings  to  a  right  angle,  descends 
peipendlcniarty,  but  with  a  singular  turning  of  tlie  body,  so  as  to  present  now 
the  back,  now  tbe  bdly,  alternately,  to  the  observer ;  not,  however,  by  a  rota- 
tloo,  but  irregularly,  and  as  if  by  Jerks.  But  his  purpose  la  again  frustrated; 
tor  on  nearly  reaching  the  surface  he  recovers  himself  with  a  graceful  fmeep 
and  remounts  on  flagging  wing.  Again  he  circles,  and  again,  and  again  stops; 
at  length,  down  he  swoops,  disappears  with  a  splash,  and  in  a  momoit  breaks, 
struggUng,  from  the  wave,  and,  as  If  to  rise  burdened  with  prey  were  difficult, 
flags  lieaTlIy  near  the  surface,  and  drdlng  slowly  round,  gradually  regains  his 
fonaer  altitude. 

Audubon  (1840)  says: 

They  alight  on  the  banks  of  raccoon  oystov,  so  abundant  In  the  Inlets,  and 
are  seen  in  company  with  the  semlpalmated  snipe  and  the  American  c^vter- 
catcher,  searching  for  food  like  these  birds,  and  devouring  cralKi  and  such 
fishes  as  are  confined  In  small  shallow  pools.  These  they  catch  with  considerable 
agUlty,  in  a  manner  not  employed  by  any  of  our  other  tema 

Mr.  A.  W.  Anthony  (1906)  says  that  they  feed  on  herring  "  swim- 
ming in  compact  flodcs  near  the  surface,"  and  "  secure  them  by  ap* 
preaching  the  school  from  behind  and  flying  near  the  surface  of  the 
water,  making  repeated,  quick  dips  into  the  school"  They  also  eat 
shrimps. 

Behavior. — ^The  flight  of  the  royal  tern  is  much  like  that  of  the 
common  tern,  but  somewhat  less  bouyant,  as  might  be  expected  in  a 
larger  and  heavier  bird.  On  the  wing  it  is  lighter  in  appearance 
than  the  Caspian  tern,  as  it  is  more  slender,  and  it  has  a  longer  and 
more  deeply  forked  tail,  with  less  black  in  tiie  outer  end  of  the  wing. 
Audubon  (1840)  says: 

When  traveling,  these  birds  generally  proceed  In  lines;  and  It  requires  the 
power  of  a  strong  gale  to  force  them  back,  or  even  to  Impede  their  progress, 
far  they  beat  to  windward  with  remarkable  vigor,  rising,  falling,  and  tacking 
to  right  and  left,  so  as  to  seize  every  possible  opportunity  of  making  their 
way.  In  calm  and  pleasant  weather  they  pass  at  a  great  height,  with  strong 
unremitted  flappings. 

Though  webfooted  and  perfectly  capable  of  swimming,  these  and 
other  terns  seldom  alight  on  the  water  and  are  very  poor  swimmers. 
Their  feet  are  rather  small  and  weak,  as  they  depend  almost  en- 
tirely on  their  long  wings  for  locomotion. 

The  voice  of  the  royal  tern  is  not  so  loud  and  raucous  as  that  of 
the  Caspian  and  is  pitched  on  a  higher  key.  The  note  most  often 
heard,  when  disturbed  on  its  breeding  grounds,  is  a  loud  penetrating 
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squftwking  cry,  audible  for  a  long  distance,  like  the  syllables, "  qoak," 
"  kak,"  or  "  kowk."  Another  note  on  a  lower  key  sounds  like  the 
bleating  cry  of  a  sheep.  It  also  has  a  very  musical,  rolling  call,  a 
soft  liquid  whistle,  "  toomreee,"  suggestive  of  the  melocUous  rolling 
whistle  of  the  upland  plover. 

This  highly  gregarious  species  is  a  sociable  and  harmless  neighbor 
on  its  breeding  grounds,  where  it  is  intimately  associated  with 
Cabot's  terns,  black  akimniers,  and  laughing  gulls,  which  it  ap- 
parently never  molesta  Its  nests  are  preyed  upon  to  some  extent  by 
the  laughing  gullsj  though  I  believe  that  the  royal  tern  is  more  than 
a  match  for  the  gull,  as  a  rule.  The  royal  tern  is  frequently  seen 
fishing  in  company  with  the  brown  pelican,  which  it  is  said  to  rob 
occasionally  hy  seizing  the  fish  from  its  capacious  pouch.  The  robber 
often  pays  the  penalty  for  his  crime  by  giving  up  his  ill-gotten  booty 
to  the  man-of-war  bird,  that  arch  robber  of  the  southern  seas,  ever 
ready  to  pounce  upon  any  bird  weaker  than  itself  and  make  it  drop 
its  catch. 

FtM. — In  September  the  short  migration  flight  begins,  which  is 
hardly  more  than  a  withdrawal  from  the  northern  portions  of  its 
breeding  range,  though  its  winter  wanderings  carry  it  to  the 
Bahamas  and  the  West  Indies.  The  southward  movement  is  de- 
liberate. It  leaves  the  coast  of  Virginia  about  the  middle  of  Sep- 
tember and  lingers  on  the  coasts  of  the  Carolinas  until  the  end  of 
November.  In  its  winter  quarters,  from  Florida  and  the  Gulf  States 
southward,  it  prefers  to  frequent  tiie  harbors,  estuaries,  mouths  of 
rivers,  and  the  vicinity  of  sand  shoals,  where  it  may  be  seen  fishing  in 
company  with  brown  pelicans,  man-o-war  birds,  laughing  gulls,  and 
other  terns,  or  perched  on  convenient  spar  buoys,  or  resting  and  doz- 
ing on  the  warm  bare  sand  bars.  It  also  roams  inland  to  some  extent 
in  winter,  visiting  fresh  water  lakes  and  ponds.  It  is  common  along 
the  Pacific  coast  in  winter  from  Monterey  Bay  southward,  in  the 
harbors  and  about  the  islands,  as  well  ss  in  some  of  the  lakes  near 
the  coast 

niSTBIBUnON. 

Breeding  range. — South  Atlantic  and  Gulf  coasts,  from  Virginia 
(N'orthampton  County)  to  southern  Texas  (Cameron  County).  Some 
of  the  Bahamas  (Berry  and  Ragged  Islands,  etc.) ;  and  many  of  the 
West  Indies  (Isle  of  Fines,  Porto  Bico,  Dominica,  Grenada,  Carria- 
cou,  etc.).  Pacific  coast  of  Lower  California  (Katividad  Island)  and 
Mexico  (Isabella  Island). 

Breeding  grounds  protected  in  the  following  national  reservations : 
In  Louisiana,  Breton  Island,  Shell  Keys,  and  Tern  Islands. 

Winter  range. — From  central  Florida  (Micco)  and  from  the  coast 
of  Louisiana  southward,  including  the  Bahamas  and  West  Indies, 
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along  the  east  coasts  of  Central  asd  South  America  to  Patagoma.. 
On  the  Pacific  coast,  from  central  California  (San  Francisco  Bay) 
southward  to  Peru.  Also  on  the  west  coast  of  Africa,  from  Gibraltar 
to  Angola. 

Spring  migration. — First  arrivals  reach  North  Carolina  early  in 
April,  and  Virginia  during  the  last  week  in  May. 

Fall  migration. — Last  birds  leave  Virginia  about  the  middle  of 
September,  but  they  linger  in  North  Carolina  until  late  in  November. 

Casual  rec<>r<2*.— Stragglers  in  summer  wander  northward  along 
the  Atlantic  coast,  sometimes  aa  f ar  as  Massadtusetts  (Nantucket 
Island,  July  1, 1874). 

Egg  dates. — North  uid  South  Carolina:  Thirty  records,  May  IS 
to  June  28;  fifteen  records,  June  20  to  S6.  Texas:  Sixteen  records, 
April  8  to  June  18 ;  eight  records,  May  13  to  SO.  Mississippi  and 
Louisiana:  £a^it  records.  May  16  to  June  19;  four  records,  May 
19  to  29. 


'  This  beautiful  tern  well  deserves  its  name,  for  in  color,  form,  and 
behavior  it  is  certainly  one  of  the  most  elegant  of  our  sea  birds,  the 
most  exquisite  member  of  the  charming  group  of  "sea  swallows." 
Unfortunately,  owing  to  its  remote  habitat,  it  has  been  seen  in  life 
by  very  few  omitholog^ts.  Many  handsome  specimens  have  found 
their  way  into  collections,  but  the  dried  skin  can  give  but  a  faint 
impression  of  the  grace  and  beauty  of  the  living  bird.  Not  all  of 
the  few  collectors  who  have  explored  the  coasts  of  the  peninsula  of 
Iiower  California  have  succeeded  in  finding  it,  and  still  fewer  have 
seen  it  on  its  breeding  grounds.  Consequently  very  little  is  known 
of  its  life  history  and  habits.  Probably  Mr.  Wilmot  W.  Brown,  jr., 
has  been  more  successful  than  anyone  else  in  the  pursuit  of  this  rare 
species,  and  we  are  indebted  to  him  for  practically  all  that  we  know 
in  r^fard  to  its  nesting  habits. 

/^e$ting.~-'M.r.  Brown  obtained  a  fine  series  of  the  ^;gs  of  this 
species  for  Col.  John  E.  Thayer  (1911a),  who  published  a  brief 
account  of  its  nesting  habits  on  Cerralvo  Island,  Lower  California. 
He  says : 

The  nesta  were  slielit  depressloDS  fn  the  sand  on  the  beach  abont  20  yards 
froDa  the  anri  on  the  protected  or  land  side  of  the  Island. 

The  «£gs  "  were  taken  April  9  and  15,  1910.  Most  of  the  eggs 
were  slightly  incubated.  One  egg  is  generally  what  they  lay,  some- 
times two,  but  only  rarely." 
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Egg$. — ^Mr.  Tha^Br's  beautiful  eeries  of  18  sets,  of  one  e^  eadi, 
makes  an  attractive  display  of  strildng  Tariations.  The  eggs  suggest 
those  of  the  Cabot's  tern  rather  than  those  of  the  royal  tern.  Th^ 
Tar;  in  shape  from  ovate  to  elongate  ovate.  The  ground  color  is  very 
light,  varying  from  "  pinkish  buff  ^  or  pate  "  pinkish  bufi "  to  pun 
Trhite,  with  a  decided  tendency  toward  the  latt«r.  The  commcmer 
types  are  spotted  like  egga  of  the  royal  tern,  but  more  sparingly. 
Some  are  very  heavily  and  boldly  marked  with  great  irregular 
blotches  of  various  shades  of  the  darker  browns,  often  almost  black. 
These  dark  markings  frequently  have  the  appearance  of  having  beeo 
washed  out  on  the  edges.  One  pink  egg  is  uniformly  covered  with 
small  spots  of  very  dark  brown  and  ^e  shades  of  "  violet  gray." 

Another  pink  egg  is  blotched  with  **pale  violet  gray,"  overlaid 
with  large  handsome  blotches  of  "chestnut,"  "chocolate  brown," 
and  "chestnut  brown" — a  beautiful  egg.  The  measurements  of 
27  eggs,  in  various  collections,  average  63.5  by  38  millimeters;  the 
eggs  showing  the  four  extremes,  measure  57  by  39,  55  by  40.5,  and 
51  by  35.5  millimetera 

Plumagea. — Aa  I  have  never  seen  a  specimen  of  the  downy  young 
or  any  birds  in  the  immature  plumages,  I  can  not  say  much  in  regard 
to  the  sequence  of  plumages  to  maturity,  but  it  seems  reasonable  to 
assume  that  all  the  plumage  changes  are  similar  to  those  of  ths 
closely  related  royal  tern. 

Behavior. — I  have  never  seen  the  elegant  tern  in  life  and  can 
not  find  anything  in  print  regarding  its  habits,  but  probably  its 
behavior  is  not  very  different  from  that  of  the  royal  tern,  which  it 
80  dt»ely  resembles  in  appearance. 

Fall. — The  elegant  tern  is  another  one  of  the  Lower  Califomii 
Q>ecies,  which  h&s  adopted  the  peculiar  habit  of  migrating  northward 
at  the  close  of  the  breeding  season,  wandering  occasionally  as  far  u 
Monterey  or  San  Francisco. 

niSTRIBUTION, 

Breeding  range. — So  far  as  known  only  in  the  Gulf  of  Califomitt 
Mexico  (San  Pedro  Martir,  and  Cerralvo.  Islands,  and  near  Gusy- 
mas). 

Winter  range. — From  central  California  {San  Francisco  Bay) 
southward  along  the  coast  to  Chile  (Coquimbo  Bay,  Valdivia,  and 
near  Valparaiso). 

Spring  migration. — Betums  to  its  breeding  range  in  March  and 
ApriL    Iiower  California,  La  Paz,  April  12  to  27. 

Fall  migration. — Southward  to  Peru  (Callao  Bay)  in  September. 
Northward  to  California  at  about  the  same  time:  San  Francisco  Bay, 
September  17;  Monterey  Bay,  September  22  to  October  29;  Point 
Finos,  September  and  October. 
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GaswA  Twcrds. — ^Accidental  in  Texas  (Corpus  Christi). 
Egg  dates. — G^nlf  of  California :  Seven  records,  April  1  to  Ma;  1 ; 
four  records,  April  9  to  May  1. 

ffFBBNA  SANDTICKNBU  ACDFLATIDA  CabM. 

oABotv  Tax. 


Among  the  sandy  islands  and  shoals  of  our  southern  Atlantic  and 
Oulf  coasts  we  find  this  fine  tern,  everywhere  intimately  associated 
with  its  larger  relative,  the  royal  tern ;  li  ke  Damon  and  Pythias,  they 
are  always  together  and  seldom  is  one  found  without  the  other.  The 
same  resorts  seem  to  be  congenial  to  both,  but  there  is  probably  some 
stronger  bond  of  friendship  which  we  do  not  understand.  Our 
American  bird  is  only  subspecifically  distinct  from  the  Sandwich 
or  Boy's  tern  of  the  Eastern  Hemisphere,  differing  from  it  in  the 
color  pattern  of  the  primaries.  This  makes  the  species  cosmopolitan 
and  gives  it  a  wide  range.  The  European  bird  ranges  farther  north 
in  sunmier  than  ours,  which  may  be  due  to  the  difference  in  climate. 

Wbat  little  evidence  we  have  on  the  subject  seems  to  indicate  that 
this  species  has  extended,  and  is  perhaps  still  extending,  its  breeding 
range  northward  along  our  Atlantic  coast.  This,  if  it  is  a  fact,  is 
both  interesting  and  remarkable  when  compared  with  the  histories 
of  other  species,  nearly  all  of  which  have  been  reduced  in  numbers 
and  restricted  in  range.  In  Audubon's  time,  Cabot's  tern  was  not 
supposed  to  breed  north  of  Florida.  Royal  Shoal  Island,  in  Pamlico 
Sound,  Korth  Carolina,  had  been  protected  and  watched  carefully, 
as  a  sea-bird  breeding  resort,  for  five  years  before  Mr.  T.  Gilbert 
Pearson  (1908)  discovered  the  first  breeding  colony,  over  20  pairs, 
of  Cabot's  terns  on  this  island  on  June  25, 1907.  Mr.  Pearson  says, 
in  reporting  the  incident: 

TUb  bird  ba>  not  previously  been  noticed  breeding  amooE  tbe  protected  colo- 
nies In  the  State,  and  In  fact,  so  far  as  I  am  aware,  there  have  been  do  records 
of  Its  occorreDce  In  North  Carolina,  except  one  reported  by  Dr.  Loula  B.  Bishop 
(MS.),  from  Pea  Island,  Angnst  22,  1904. 

Since  that  time  I  believe  that  Cabot's  tern  has  bred  regularly  on  the 
North  Carolina  coast  and  in  larger  numbers.  And  now  comes  the 
latest  news  from  Mr.  Harold  H.  Bailey  (1913),  telling  of  the  exten- 
sion of  its  breeding  range  into  Virginia.    He  says : 

Tbla  la  an  ertremely  rare  bird  on  oar  coast,  and  It  yioB  not  nntU  tbe  snnuner 
of  1912  that  a  aet  of  two  eggs  of  this  species  was  secured  from  one  of  our 
eoastal  Islands.  As  there  has  been  a  small  colony  of  these  birds  breeding  on 
tbe  North  OaroUna  coast  for  the  last  few  years,  tbe  birds  with  na  are  prob- 
ably stragglers  from  that  colony. 
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Spring. — North  of  Florida  this  epecaes  is  only  a  Bammer  resident, 
the  northward  migrfttion  starting  in  Florida  about  the  1st  of  May. 
It  is  rather  a  late  breeder.  Even  on  the  Gulf  coast  ^g  laying  dow 
not  begin  until  the  last  of  Hay,  and  farther  north  it  is  two  or  three 
weeks  later. 

Nesting, — The  only  breeding  colony  of  this  species  that  I  have  ever 
seen  was  on  Grand  Cochere  Island,  in  the  Breton  Island  reservation. 
This  was  a  low,  flat  sandy  island,  hardly  more  than  a  sand  bar,  114 
miles  offshore,  south  of  Pass  Christian,  MississippL  I  have  given 
a  fuller  description  of  it  under  the  royal  tern.  When  I  visited  this 
island  on  June  18  and  19,  1910, 1  estimated  that  its  bird  population 
consisted  of  about  7,000  royal  terns,  2,000  Cabot's  terns,  600  black 
skimmers,  60  Caspian  terns,  and  20  laughing  gulls.  These  estimates 
were  arrived  at  by  counting  the  nests  in  a  measured  area  and  then 
roughly  measuring  the  total  area  occupied  by  the  colonies. 

There  were  several  small  mixed  colonies  of  royal  and  Cabot's 
terns,  but  the  bulk  of  the  population  was  concentrated  in  one  vast 
colony  of  approximately  3,500  nests.    In  this  and  in  the  smiUler 
colonies  the  Cabot's  terns  were  grouped  together  in  certain  sections  \ 
by  themselves,  though  not  in  any  way  separated  from  the  gener&l  I 
continuity  of  the  colony;  but  their  n^ts  were  seldom,  if  ever,  scat- 
tered ^ngly  among  the  royal  terns.    The  nests  of  both  species  were  | 
evenly  spread  out  over  a  level,  sandy  plain,  above  the  ordinary  high-   \ 
tide  mark,  in  the  central  portion  of  the  island,  which  was  entirely  | 
devoid  of  vegetation — a  hot,  dry  waste  of  sand.    They  were  appar-   I 
ently  placed  at  measured  distances,  just  far  enough  apart  for  eacb   ; 
sitting  bird  to  be  beyond  the  reach  of  its  neighbor;  probably  the  dis- 
tances were  actually  measured  by  the  birds  when  the  eggs  were  laid, 
each  bird  choosing  a  spot  as  close  to  its  neighbor  as  seemed  safe  from 
the  jabs  of  a  long,  sharp  bill.    The  nests  were  hardly  worthy  of  the 
name,  for  they  were  never  more  than  slight  hollows  in  the  sand,  with 
no  attempt  at  lining  whatever,  and  often  the  eggs  seemed  to  have 
been  dropped  on  the  smooth,  flat  sand  without  even  a  pretense  at  t 
hollow.    Nearly  all  of  the  nests  held  one  egg  each,  but  a  few  held 
two.    This  colony  had  been  washed  off  another  island  earlier  in  the 
season  and  had  come  here  for  a  second  attempt  at  nesting.    Captain 
Sprinkle  told  me  that  both  of  these  terns  usually  lay  two  eggs  at  the 
flrst  laying  and  only  one  at  the  second.    The  Cabot's  terns  in  this 
colony  were  very  tame,  even  tamer  than  the  royal  terns.    After  they 
became  accustomed  to  my  presence  I  bad  no  difficulty  in  photograph- 
ing them  at  short  range  without  the  use  of  a  blind.    I  was  disap- 
pointed to  find  no  young  in  the  colony,  which  would  have  given  me 
an  opportunity  to  study  their  home  life  even  better. 

From  what  I  can  leam  from  the  writings  of  others  this  colony 
was  fairly  typical  of  the  species  and  descriptions  of  other  breeding 
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colonies,  all  of  which  seem  to  be  od  low  sandy  islands  on  the  sea- 
coast,  would  be  useless  repetitions.  On  the  other  side  of  the  At- 
laidic,  however,  the  nesting  habits  of  the  species  may  differ,  as 
several  writers  speak  of  nests  among  the  beach  grass  and  nests  lined 
"with  dr;  grass.  Beferences  to  such  nesting  habits  by  American 
writers  are  probably  based  on  the  statements  of  foreign  writers. 

Mr.  W.  E.  D.  Scott  (1888)  took  some  young  birds  on  September 
20,  1886,  "not  quite  fully  grown,  indicating  that  probably  more 
than  one  brood  is  raised,  and  showing  how  late  in  the  summer  the 
last  broods  are  hatched  out."  If  this  speues  raises  two  broods  it  is 
a  notable  exception  to  the  rule  among  ihe  terns;  probably  Mr.  Soott's 
birds  were  hatched  out  late  in  the  season,  becaose  earlier  attempts 
were  frustrated  by  storms  or  other  destructive  agencies.  Cabot's 
tern  has  been  said  to  lay  as  many  as  three  or  four  eggs  to  a  set,  but 
I  believe  that  such  large  numbers  ara  exceedingly  rare,  on  this  side 
of  the  Atlantic  at  least.  Two  e^gs  seem  to  be  the  normal  number, 
witii  oocasionally  three.  One  egg  to  a  nest  is  the  rule  on  second  and 
sufaaequent  layings. 

Mr.  Stanley  C.  Arthur  writes  me  regarding  his  observations  on 
this  species: 

'tbtxe  was  vetr  UtCle  oj^wrtmltr  giToi  me  at  tlilB  time  to  ttvdy  tlte  Otbot 
tern  and  Its  Toong,  bb  wbat  little  oaem  were  tben  were  absolatelr  In  the 
downy  staxe  and  evidently  too  yoong  to  eat,  for  at  no  time  did  I  see  a  yonns 
Oabot  being  fed  by  Its  parent  I  did,  bowever,  see  the  male  (?)  bringing  tbe 
female  ( ?)  fish  food  wbtle  she  was  engaged  tn  Incubating  a  single  speckled 
egg  which  she  covered.  Here  I  had  an  excellent  opportunity  to  learn  that  the 
Oabot  tern  Incabated  bat  one  egg.  While  It  is  tme  that  In  one  or  two  InBtaocee 
Oete  were  two  eggs,  so  close  to  tsake  tt  appear  they  bdooged  to  a  single 
clDtcb,  yet  when  the  mother  bird  settled  on  them  she  threw  her  breast  feathers 
over  one  egg,  to  the  other  paying  not  the  slightest  concern.  In  fact,  at  one 
time  I  saw  a  Cabot  tern  cover  a  single  egg  and  with  her  bill  roll  the  other 
some  Inches  away  from  tbe  hoUow  In  which  sfae  had  deposited  her  own. 

At  this  time  I  made  an  evpeitmeDt,  contemplated  for  tbe  past  several  yeara. 
I  had  often  wondered,  why  It  Isii  where  tbwe  are  several  Uioasand  single 
QKckled  eggs,  sncb  as  the  Cabot  terns  dqjmslt  on  the  beaches,  one  particular 
egg  can  be  singled  oat  by  tbe  parent  as  her  own  private  and  IndlvlduaE 
property,  and  bave  often  wondered  whether  or  not  tbey  Can,  wltti  certainty, 
know  their  own  egg.  I  bave  often  been  asked :  "  Bow  does  the  tern  know 
Its  own  eggs^  and  have  always  facetiously  answered:  "By  counting  the 
spots."  As  I  was  studying  the  birds  I  selected  two  GaboM,  one  on  the  I^ 
and  the  other  on  my  right,  that  were  marked  quite  distinctly — one  havlDg  a 
wholly  black  creet  and  one  having  Its  crest  speckled  with  a  few  white  feathers 
wblch  heralded  the  coming  of  the  winter  plumage. 

At  11.15  I  left  tbe  blind,  wblch  naturally  scared  off  the  birds,  and  changed 
the  egg  on  my  left,  which  had  been  covm^  by  tbe  pore  black-beaded  tern, 
and  moved  tt  several  feet  away,  exfibao^ng  It  for  the  egg  that  had  been 
covered  by  the  Cabot  with  white  feathers  In  Its  crest  Thla  egg  was  placed 
on  the  spot  belonging  to  the  black-headed  tern.  At  11.18  the  circling  and 
frantically  crying  birds  commenced  resettling  on  their  eggs,  and  showing  not 
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the  slightest  concern  each  tern  aon^t  Its  own  egg  desidte  the  fact  that  It 
had  been  moved  several  feet  and  placed  In  a  different  nest.  After  allowing  each 
bird  to  remain  on  its  egg  for  15  minutes,  I  again  left  the  blind  and  retrans- 
ferred  the  eggs  with  the  same  result  as  before.  Each  parent  bird  settled  en 
Its  own  egg  wltbont  hesitation,  and,  as  before,  not  evidencing  onj  sniprtso  ore 
the  Changs  of  the  location. 

The  eggs  of  Cabot's  tern  are  certainly  beautiful  and  subject  to 
great  variation;  they  make  one  of  the  prettiest  senes  in  the  egg 
collector's  cabinet.  The  ground  color  on  the  prettiest  eggs  Tsriee 
from  "seasfaell  pink  "  to  "  pale  cinnamon  pink,"  or  from  "  pale  pink- 
ish buff"  to  "pale  ochraceous  buff."  Some  show  Tarious  olin 
shades,  from  "  olive  buff  "  to  **  light  buff ;  "  others  vary  from  crean^ 
white  to  pure  dull  white.  The  markings  vary  endlessly  in  mze, 
shape,  and  extent.  Some  eggs  are  uniformly  covered  with  small 
spots,  densely  or  sparingly;  others  are  boldly  marked  with  large 
heavy  blotches  or  irregular,  fantastic  scrawls.  These  markings  nay 
be  confluent  in  a  ring  at  either  end.  The  markings  are  usoall; 
in  the  darkest  shades  of  ** blackish  brown"  or  black;  occasionallj 
they  are  more  or  less  washed  out  on  the  edges,  as  in  the  royal  tem^ 
eggs ;  occasionally  blotches  or  scrawls  of  "  burnt  umber  "  or  *'  russd  ' 
are  overlaid  with  darker  shades;  spots,  blotches,  and  scrawls  of 
"  pale  lavender  gray  "  are  seen  under  the  bolder  markings.  Often 
both  fine  spots  and  bold  scrawls  are  seen  on  the  same  ^g.  When 
these  include  two  shades  of  brown  «nd  the  lavender  gray  on  a  pink 
background  the  effect  is  beautiful.  One  odd  egg  in  my  collection 
has  the  pink  ground  color  nearly  concealed  by  fine  scrawls  of  several 
shades  of  reddish  brown,  suggesting  certain  types  of  falcon's  eggs. 
The  shell  is  smooth,  but  without  Itister.  The  shape  varies  from 
ovate  to  elongate  ovate.  The  measurements  of  41  eggs,  in  the  United 
States  National  Museum  and  the  writer's  collections,  average  &li 
by  36  millimeters;  the  eggs  showing  the  four  extremes  measure 
57  by  87.5,  51.6  by  38JS  and  46  by  33  millimeters. 

Tounff. — Incubation  seems  to  be  shared  by  both  sexes  and  lista 
for  about  three  weeks.    Morris  (1903)  quotra  Selby  as  saying: 

As  soon  as  the  yonng  birds  become  tolerablj  fledged,  but  before  they  are 
altogether  able  to  Ar,  tbey  freqnentl;  take  to  the  water,  awlmmlng  off  to  the 
smaller  rocks,  where  tbey  contlnae  to  be  fed  by  the  parents  ontll  capabit 
of  Joining  them  la  their  flsblng  ezcDrslons, 

Plumages. — Downy  young  Cabot's  terns  do  not  show  so  much 
variation  as  young  royal  terns  and  will  average  much  lighter  in 
color.  They  are  seldom  much  darker  than  "cartridge  buff"  on  the 
upper  parts  and  are  usually  huffy  white  or  white.  They  are  also 
usually  immaculate;  often  a  few  small  dusky  tips  are  seen  (m  the 
down  of  the  back,  and  occasionally  an  individual  is  uniformly  root> 
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tied  with  such  dwiky  tips  over  the  entire  back  and  pileom.  The  bill 
is  light  yellowish  flesh-color,  and  the  feet  either  the  same  or  dull  gray- 
ish in  the  dried  skin.  The  juvenal  plumage  appears  first  on  the 
scapulars,  back,  and  vings.  In  the  Juvenal  plumage  the  forehead 
and  crown  are  white,  the  latter  streaked  with  black,  which  increases 
on  the  occiput  and  auriculars  to  nearly  solid  black;  the  back  and 
scapulars  ore  boldly  marked  with  black  spots  and  V-shaped  mark- 
ings, which  are  largest  and  most  prconinent  on  the  scapulars;  the 
remiges  are  slaty  gray  with  white  edges;  the  rectrices  are  grayish 
white  with  dusky  snbterminal  areas  or  black-spotted  near  the  tips; 
there  is  a  grayish  cubital  band  on  the  lesser  wing-coverts  and  the 
greater  coverts  are  washed  with  pale  gray ;  the  under  parts  are  white. 
A  partial  postjavenal  molt  begins  in  September,  at  which  the  dark 
markinga  disappear  and  the  first  winter  plumage  is  assumed.  This 
is  similar  to  the  adult  winter  plumage  except  that  the  winga  and  tail 
of  the  Juvenal  plumage  are  retained.  This  plumage  is  worn  all  win- 
ter  until  the  first  complete  prenuptial  molt  in  the  early  spring,  at 
whidi  probably  most  young  birds  assume  a  plumage  practically  in- 
distinguishable from  the  adult. 

Adults  have  two  complete  molts  each  year.  The  prenuptial 
molt  occurs  between  March  and  May,  producing  the  well-known 
breeding  plumage.  The  postnuptial  begins  early  in  July  and  often 
lasts  through  August  and  September.  In  winter  adults  the  yellow 
tip  of  the  bill  is  duller  and  more  restricted;  the  forehead  is  white,  the 
crown  narrowly  streaked  with  black,  and  the  occipital  crest  is  brown- 
ish black ;  the  tail  is  shorter  than  in  the  q>ring  and  shows  some  gray 
near  the  end. 

Food. — The  food  of  Cabot's  tern  consists  almost  wholly  of  small 
6sh,  such  as  small  mullets,  sand  launces,  and  young  garfish,  which 
it  obtains  by  making  vigorous  plunges  into  the  water  much  after  the 
manner  of  other  terns;  but  it  also  eats  shrimps  and  squids.  It  is 
more  of  a  sea  bird  than  the  smaller  terns,  and  is  more  often  seen  feed- 
ing out  on  the  open  sea  or  among  the  breakers  than  in  the  quiet  tidal 
estuaries.    Audubon  (1840)  thus  describes  its  feeding  habits: 

WMl6  plungtDg  after  the  email  mullets  and  other  dlmtautEve  flshea  that 
lorin  the  principal  part  of  Its  food,  It  darta  perpendicularly  downward  with 
all  the  BglUty  and  force  of  the  common  and  arctic  terns,  nearly  Innnerslng  Its 
wbole  body  at  times,  bat  rtalng  Instantlir  after,  and  qnlcklir  regaining  a  posi- 
tion from  whlcb  It  can  adrantaKcously  descend  anew.  Should  the  flah  dis- 
appear as  the  bird  is  descending  the  latter  Instantly  recovers  Itself  wltliout 
plunging  Into  the  water. 

Behavier.~~ln  flight  this  is  one  of  the  swiftest  and  most  skillful 
of  the  terns.    Its  long,  slender,  pointed  form  is  highly  specialized 
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for  speed  and  ease  in  catting  the  air.    Mr.  M<Hitague  Chamberlain 

(1891)  says: 

Its  Btrength  of  wing  and  skill  enable  It  to  outride  tbe  severest  starma,  and 
flocks  of  tbese  birds  may  be  seen  dipping  Into  crested  waves  or  bM mining 
over  angrj  breakers  to  seize  the  pre?  tbat  mar  ^  brooght  to  tbe  snrface  br 
tbe  gale. 

Intermediate  in  size  between  the  two  large  terns  and  the  several 
smaller  species,  it  se^ns  to  combine  tbe  strength  and  vigor  of  the 
former  with  the  activity  of  the  latter.  It  may  be  distinguished 
from  either  by  its  shape  and  by  its  long,  slender  bilL  The  ydlow  tip 
of  its  bill  is  quite  conspicuous  at  short  range. 

Its  cry  is  diort,  sharp,  loud,  and  diriU.  Audubon  (1840)  refers  to 
it  as  **  sharp,  grating,  and  loud  enough  to  be  beard  at  tbe  distance  of 
half  a  mile."  Morris  (1903)  calls  it "  a  loud,  hoarse,  and  grating  cry 
or  scream,  likened  to  the  syllables '  pink '  or  '  cree.' "  Yarrell  (1871) 
noted  the  syllables  "  kirhitt,  kirhitt."  When  disturbed  on  its  breed- 
ing grounds,  or  when  feeding  in  flocks,  it  is  very  noisy. 

ITiTi/er.— Throughout  the  southern  portions  of  its  breeding  range 
in  this  country,  on  the  southern  Florida  and  Gulf  coasts,  Cabot's 
tern  is  a  permanent  resident,  its  numbers  being  increased  by  the 
addition  of  migraiU^  from  more  northern  points.  The  species  with- 
draws in  the  fall  from  its  summer  resorts,  on  the  coast  of  Virginia, 
the  Carolinas,  and  northern  Florida,  to  its  winter  home  in  the  Baha- 
mas, the  Oulf  of  Mexico,  and  the  coasts  of  Central  and  South 
America.  Here  it  spends  tbe  winter  roaming  about  the  outer 
islands  and  sand  bars  in  company  with  other  terns  and  gulls,  follow- 
ing schools  of  fish  or  resting  in  flocks  on  the  sand.  At  this  season  it 
is  highly  gregarious  and  quite  shy. 

DISTRIBDnOir. 

Breeding  range. — Atlantic  and  Gulf  coasts  from  Virginia  (North- 
ampton County)  to  British  Honduras  (Saddle  Cay).  Some  of  the 
Bahamas  (Acklin  and  Ragged  Islands,  Samana  Keys,  etc.),  and 
West  Indies  (from  Cuba  to  Dominica). 

WtJiter  range. — From  the  Bahamas  and  Florida  southward 
through  the  West  Indies  and  along  the  Atlantic  coast  of  South 
America  to  Bouthem  Brazil  (Iguape).  From  the  coasts  of  Louisiana 
and  Texas  southward,  along  the  Central  American  coast  to  Colombia 
(Cartagena).  And  on  tbe  Pacific  coasts  of  Oaxaca  (San  Mateo) 
and  Guatemala  (Chiapam). 

Spring  migration. — Birds  depart  from  coast  of  Brazil  during 
March  and  April  and  first  arrivals  reach  South  Carolina,  Capers 
Island,  April  9. 
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Fail  migration. — Apparently  in  September,  but  data  is  very 
scanty. 

C'atual  recorda.'—Stngglein  bave  wandered  in  summer  as  far  north 
as  Maesachusette  (Chatham,  August,  1865).  Three  specimens  taken 
in  spring  of  1883  in  Lucknow,  Ontario.  A  few  remain  in  Brazil  in 
summer  (Iguape,  June,  and  Bio  Janeiro,  August). 

Fffff  dates. — Texas :  Eighteen  records,  ApHl  S&  to  June  14 ;  nine 
records,  Hay  17  to  38.  Bahamas :  Twelve  records,  May  14  to  June 
aO;  six  records,  May  16  to  22. 

BTKRNA  TRCDEAUI 

ntVOBAirt  TSBV. 


This  unique  and  well-marked  species  belonga  to  the  South  Amer- 
ican fauna  and  is  a  very  rare  straggler  to  North  America.  The 
only  record  for  North  America  is  that  of  Audubon  (1840),  who 
first  described  the  species  and  says  of  it : 

This  beautiful  tern,  which  has  not  bftherto  been  described,  was  procured  at 
Oreat  E^  H&rt>or,  In  New  Jersejr,  by  my  much  esteemed  and  talented  friend, 
I.  Tradean,  Esq.,  of  Lonblana,  to  whom  I  have  great  pleasure  In  dedicating  It 
Nothing  1b  known  ag  to  Ua  range,  or  even  the  particular  habits  In  which  it 
may  dUEer  from  other  species.  The  Individual  obtained  was  in  company  of  a 
few  others  of  the  same  kind.  I  have  received  from  Mr.  Trudeau  an  intimation 
of  the  occurrence  of  several  Individuals  on  Long  Island. 

Nesting. — Mr.  A.  H.  Holland  (1890)  has  studied  Trudeau's  tern  in 
its  native  haunts  in  Argentina  in  the  region  of  Estancia  Espartilla. 
He  says: 

This  tern  ts  rare  witti  us,  excepting  in  the  breeding  season,  when  It  aj/peaia 
suddenly  and  In  numbers,  either  single  or  in  pairs. 

While  bunting  through  a  large  gullery  of  Larut  macuUpeimii  early  in  No- 
vember I  came  upon  a  comer  of  the  lagoon  entirely  occupied  by  these  pretty 
terns.  There  was  little  shelter  (or  the  nests,  a  few  scattered  willow  stumps, 
but  no  msbea  or  flags,  and  the  water  was  some  4}  feet  deep.  The  nesta  were  all 
[rfaced  together,  as  tbe  galls'  nests  were,  30  or  40  of  them,  each  a  foot  or  two 
from  Its  neighbor,  and  so  on.  Tbey  were  very  eliallow  structures,  composed 
of  green  water  grasses  (very  succulent  ones  and  wet),  with  no  lining,  and 
supported  on  the  water  by  the  thidc  growtb  of  grass  underneath.  Tbe  eggs 
were  tbree  to  four  in  number,  of  tbe  usual  tern  type,  varying  from  the  dark, 
thickly  spotted,  and  blotched  varieties  to  the  thinly  ipotted  pale  ones.  In  no 
two  nests  were  tbe  eggs  similar.  As  I  approached  the  temery  (if  there  is  such 
an  expression)  the  birds  became  very  anslous,  darting  down  close  to  my  head 
as  I  stood  over  a  nest  and  uttering  Bhrlll  cries.  The  sight  was  a  beautiful  one, 
with  thousands  of  gulls  and  these  graceful  terns  as  well,  all  showing 
beantifnily  against  a  blue  sky. 

Eggi. — There  are  Uiree  sets  of  eggs  of  this  rare  species  in  the 
ooUection  of  Col.  John  E.  Thayer,  which  were  collected  by  Mr.  Her- 
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bert  Ozan  on  St.  Ambrose  Island,  in  the  St.  Felix  group,  off  the 
coast  of  Chile,  on  December  17,  1907.  The  nesta  were  mere  hollows 
scraped  in  the  sand  among  bowlders  without  any  material  of  any 
kind  or  any  lining  in  the  nesta  The  '*  birds  were  close  sitters,  perch- 
ing on  ro(^  only  10  feet  away  while  the  eggs  were  secured.  The 
male  bird  was  killed  by  a  stone  thrown  by  a  companion,"  according 
to  the  collector's  notes.  There  are  seven  ^gs  in  the  series — one  set 
of  three  and  two  sets  of  two.  The  eggs  are  not  distinguishable  from 
certain  types  of  common  tern's  eggs.  The  ground  color  varies  from 
"Isabella  color"  to  "deep  olive  buff."  Some  are  imiformly  spotted 
or  blotched  with  dark  browns,  and  some  are  more  heavily  blotched 
at  the  larger  end.  One  set  is  spotted  with  the  lighter  shades  of 
brown  and  olive.  Some  of  the  eggs  show  underlying  spots  of  drab 
or  lilac.  The  shape  is  ovate.  The  measurements  of  these  eggs  and 
of  three  furnished  by  Rev.  F.  C.  K.  Jourdain,  10  in  all,  average  41.7 
by  30.S  millimeters;  the  eggs  showing  the  four  eztrunes  measure 
46.4  by  30.4, 44.7  by  31, 39  by  S0.5,  and  39.6  by  30  millimeters. 

PUimaffes. — Nothing  seems  to  be  known  about  the  downy  young 
or  the  immature  plumages.  The  full  nuptial  plumage  is  well  illus- 
trated in  Audubon's  plat«.  Two  birds  in  my  collection  taken  in 
Argentina  on  October  17  and  27  are  just  completing  the  molt  of 
the  primaries,  but  otherwise  are  in  full  fredi  winter  plumage;  proba- 
bly they  are  young  birds,  for  adults  should  be  molting  into  the 
nuptial  plumage  at  this  time.  Dr.  L.  C.  Sanford,  from  whom  I 
obtained  my  specimens,  has  quite  a  series  in  this  plumage  collected 
by  Mr.  It.  H.  Beck  in  the  same  locality  at  about  the  same  time,  but 
there  are  no  adults  in  nuptial  plumage  among  them.  The  winter 
plumage  is  strikingly  like  that  of  Forster's  tern,  but  Trudean's 
tern  may  be  distingui^ed  by  the  much  shorter  and  much  less  deeply 
forked  tail,  the  long  streamers  of  the  outer  rectrices  being  very 
conspicuous  in  the  Forster's  tern.  The  biU  in  Tnideau's  tern,  espe- 
cially  in  adults,  is  also  longer  and  slendu«r  than  in  the  commoner 
Efpeciee,  and  it  is  tipped  with  yellow. 

Behavior. — As  to  the  habits,  behavior,  and  life  history  of  Trn- 
deau's  tern  there  is  nothing  more  to  be  said  at  present 

niBTBDHUnON. 

Breeding  range. — Known  to  breed  only  in  Argentina  (Estanda 
Espartilla,  Aj6  district,  etc.)  and  off  the  coast  of  Chile  (St.  Ambrose 
Island). 

Winter  range. — Unknown. 

Migrations. — Not  definitely  known.  Argentina  records :  Kstanda 
Espartilla,  September  to  February;  La  Plata  Biver,  March;  Mar  del 
Plata,  October  17  to  27;  Punta  Lara,  October;  Buenos  Aires,  Sep- 
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tember,  November,  and  January.  Brazil  records :  Rio  Janeiro,  Au- 
gust ;  Santa  Catharina,  February  and  August.  Straits  of  Magellan, 
Fimta  Arenas,  November  19  and  30.    Chile,  Arica  Ba;,  August 

Castud  record. — ^Accidental  in  North  America.  New  Jersey  (Great 
Egg  Harbor). 

Egg  dates. — St  Ambrose  Island,  Chile:  One  record,  December  17. 

STKBHA  rOBBTEBI  NaUdL 
rOBSTSB*8  TXBV. 


Although  differing  from  the  common  tern  in  several  details  and  in 
its  habits,  the  Forster's  tern  so  closely  resembles  it  in  general  ap- 
pearance that  it  is  not  to  be  wondered  at  that  the  ^ecies  remained 
9)  long  unrecognized,  and  that,  even  after  its  discovery,  its  distribu- 
tion and  habits  were  so  little  understood.  Audubon  (1840)  described 
and  figured  this  species,  in  its  winter  plumage  tmder  the  name 
Sterna  haveUi,  but  apparently  never  recognized  it  in  its  spring 
pinmage.    Doctor  Coues  (1877)  says  of  it: 

SwalDSon  and  RlchardBon  described  It  as  tbe  common  tern ;  WilsoD  did  not 
know  It  at  all ;  and  Andaboa  only  became  aware  of  It  In  tbe  Imperfect  plnnutKe 
whldi  he  described  as  "haMlU,"  Nnttalt  donbtlngly  gave  It  a  name  upon  tbe 
■traogtb  of  Richardson's  description.  Ur.  Lawrence,  In  1858,  was  tbe  Drat  to 
etoddate  Its  characters  satlBfactorlly,  while  It  was  not  until  the  appearance 
<rf  my  paper  that  Its  changes  of  plumage  became  kaown. 

But  even  he,  witH  all  his  wide  field  experience,  was  entirely  ig- 
norant of  its  breeding  range,  saying : 

It  breeds  In  the  Interior  of  British  America,  and  very  abnndantly,  to  Judge 
from  tbe  great  nambers  of  eggs  from  that  region  I  bare  seen.  It  may  yet  be 
foand  to  nest  on  or  near  the  northern  tier  of  States. 

It  is  now  known,  of  course,  to  have  a  very  wide  breeding  range,  as 
far  east  as  Virginia,  as  far  south  as  Texas,  and  as  far  west  aa 
California. 

It  seems  to  me  that  the  name  marsh  tern  might  much  more  prop- 
erly have  been  applied  to  this  species  than  to  the  gull-billed  tern,  for 
Forster's  t«m  is,  during  the  breeding  season  at  least,  essentially  a 
bird  of  the  marshes,  whereas  the  gull-billed  tern  shows  a  decided 
preference  for  sandy  beaches. 

Spring, — Bev.  P.  B.  Peabody  (1896)  says  that  these  terns  arrive 
on  their  breeding  grounds  at  Heron  Lake,  Minnesota  "  about  April 
7,"  and  describes  their  behavior  as  follows : 

Terns  creep,  econt-lfke,  on  the  wing,  along  tbe  thawing  shores.  Then,  as  heat 
and  wind  wave  melt  and  cmsb  the  Ice  bonds  of  tbe  lake,  the  tern  speedily  as- 
nuna  the  bawk-IIke  (or  swallow-like)  habit,  wandering  fitfully  over  tbe  newly 
released  waters,  with  eye  alert,  beak  pointing  downward,  and  with  many  a 
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shrill  but  cbeeiT  07  of  Belf-gnUficatlon  or  of  brotherly  good  wIB.  He  knom 
not  fear.  Ab  one  rows  amooE  the  Innumerable  "  copes  "  of  rush  and  Has.  beat 
on  reaching  the  Mallard's  feeding  ground,  a  akirmtsh  line  of  terns  will  wander 
b7,  20,  15,  10  feet  overhead,  furiously,  without  swerving  a  wing  breadth  fram 
their  course.  The  one  or  two  that  are  passing  eye  curiously  the  dumb  decoys 
In  the  boat's  belly,  and  then  saunter  on  with  a  rattling  "Jeer"  of  derlsloa  at 
the  hunter  who  tolls  at  the  oar,  and  who,  unlike  the  tern,  ta  never  quite  ■one 
of  his  game.    But,  then,  our  black-capped  Jaeger  hunts  all  day. 

Nesting, — I  first  found  this  spedea  breeding  on  Wreck  Island,  off 
the  coast  of  Virginia,  on  June  S6, 1907,  where  we  discovered  a  oolonj 
of  about  50  pairs.  This  and  the  other  large  islands  in  the  group  are 
much  like  Oobb*s  Island,  consisting  of  long,  wide  beaches  on  the  outer, 
or  ocean,  side,  flat  and  sandy  in  some  places  or  piled  high  with  accu- 
mulated oyster  shells  in  others.  Back  of  the  beaches,  on  the  shore 
side,  are  extensiTe  salt  meadows  or  marshes,  intersected  by  numerous 
creeks  and  dotted  with  small  ponds  or  mud  holes.  On  the  oater 
beaches  we  found  breeding  colonies  of  black  skimmers,  common  and 
gull-billed  terns,  and  over  the  marshes  were  scattered  nests  of  laugh- 
ing gulls  and  clapper  rails.  Our  attention  was  first  attracted  to  the 
Forster's  terns  by  their  harsh  grating  cries,  as  they  flew  out  to  meet 
us  while  exploring  one  of  the  creeks  in  our  skiff.  We  finally  located 
the  colony,  by  the  actions  of  the  birds,  just  beyond  the  long  grass, 
which  grew  thickly  along  the  banks  of  the  creek,  and  found  the  nesta 
thickly  scattered  along  the  drifted  piles  of  dead  sedges,  which  tiia 
high  tides  had  floated  off  the  marsh  and  deposited  in  long  rows  close 
to  the  tall-growing  sedges.  The  nests  were  so  close  together  that  I 
counted  12  nests  in  a  space  about  10  yards  long  by  3  ytuds  wide.  One 
nest  was  placed  within  3  feet  of  a  clapper  rail's  nest.  The  nesta  were 
mostly  large  and  elaborate  structures,  remarkably  well  built,  and  r»- 
minding  me  of  the  nests  of  Franklin's  gulls.  They  consisted  of  larg« 
piles  of  dead  sedges  and  grasses,  surmounted  by  neat  little  nests, 
deeply  hollowed,  with  well-rounded  and  compactly  woven  rims.  They 
usually  measured  between  20  and  30  indies  in  diameter,  the  smallest 
one  measured  being  16  inches  at  the  base;  the  cup-shaped  portaon,  or 
nest  proper,  measured  from  7  to  8  indies  outside  and  {rom  4  to  6 
inches  inside  in  diameter;  the  inner  cavity  was  from  1  to  1-|  indns 
deep  and  was  neatly  lined  with  split  reeds  and  grasses.  On  the  whole, 
the  nests  looked  like  works  of  art  when  compared  with  the  slovenly 
nests  built  by  other  species  of  terns.  Most  of  the  nests  contained 
three  or  four  eggs,  but  many  sets  of  five  were  found  and  a  few  nests 
held  newly  hatched  young. 

In  the  Breton  Island  reservation,  off  the  coast  of  Louisiana,  I 
found  two  breeding  colonies  of  Forster's  terns.  On  Battledore 
Island  a  colony  of  about  30  pairs  were  nesting  in  a  compact  group 
on  a  strip  of  drift  seaweed  which  had  washed  up  over  a  marsh  and 
lodged  against  the  tall  grass  and  "black  mangrove"  bushes  sur- 
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rounding  it  Numerous  Louisiana  herons  were  nesting  ia  the  "  man- 
groves" and  vast  colonies  of  breeding,  laughing  guUs  and  black 
skimmers  occupied  the  remainder  of  the  island.  The  terns*  nests 
were  similar  to  those  seen  on  the  Virginia  coast,  described  above,  and 
the  eggs  were  nearly  all  hatched.  The  foUowing  day  (June  22, 
19X0)  I  found  a  much  larger  colony  of  this  species,  consisting  of 
abont  a  thousand  pairs,  on  Hog  Island,  a  few  miles  distant.  This 
isluid  had  been  brok«i  up  into  several  sections  by  the  washing  away 
of  beaches  and  soil,  leaving  large  areas  of  swampy  salt  meadows, 
overgrown  with  long  grass  and  extensive  thickets  of  "  black  man- 
grove "  bushes.  Ijoiiisiana  herons  were  breeding  in  the  "  mangroves  " 
and  laughing  gulls  and  Forster's  terns  on  the  marshes.  Most  of  the 
tern's  eggs  had  hatched  and  some  of  the  young  were  nearly  grown. 

In  Texas  the  nesting  habits  of  this  species  seem  to  be  entirely 
different.  Mr.  George  B.  Sennett  (1678)  on  May  16  found  it 
breeding  in  the  salt  marshes  on  the  Bio  Gcsnde. 

On  tbe  same  low  and  nearly  submerged  Island  where  we  found  the  (VS* 
of  atllt,  Btmatitopua  niffricoUis,  and  some  hundred  yards  or  more  distant,  war 
a  gioap  at  tbeae  tfircs  upon  the  ground  near  their  eggs.  When  we  approacheo 
them  Uiey  commenced  Kreamlng  and  flying  abont  In  great  distress.  They 
bad  oa\y  fairly  begun  to  lay,  as  no  set  was  complete.  One  or  two  eggs  were 
all  that  any  nest  contained,  and  some  were  not  occupied.  Tbe  nests  were 
situated  farther  away  from  tbe  water  than  the  stilts,  but  still  where  Uie  mud 
was  wet,  and  consisted  simply  of  a  pattli^-down  of  grasses  and  soil  Into  a 
■baUow,  aancersbaped  d^resslon. 

Mr.  TS.  S.  Gloss  (1891)  found  them  "breeding  in  numbers  on  the 
small  islands  in  Nneces  Bay,  Texas,  as  early  as  tbe  Ist  of  April.  The 
birds  at  such  times  are  vei7  noisy,  and,  as  their  nesting  places  are 
approached,  their  hoarse  notes  as  they  circle  close  overhead  ara 
almost  deafening.  Kest,  a  hollow,  worked  out  in  the  sand,  and 
broken  shells,  and  lined  with  grasses." 

Still  another  style  of  nesting  seems  to  prevail  in  the  western 
States.  Mr.  Bobert  B.  Bockwell  (1911)  gives  an  interesting  account 
of  a  colony  of  Forster's  terns  in  the  Barr  Lake  region  of  Colorado, 
saying : 

On  May  24,  1907.  a  week  after  tbe  first  eggs  were  found,  the  breeding  colony 
was  In  full  swing,  and  we  were  surprised  to  find  a  number  of  nests  containing 
complete  sets,  whicb  had  been  built  by  the  birds  upon  Ooatlng  masses  of 
decaying  cat-tails.  Tbese  stroctores  were  all  made  entirely  of  dead  cat-tall 
stalks,  and  while  they  varied  greatly  la  size  and  bulk,  the  general  plan  of 
construction  was  tbe  same  Id  alt,  being  a  compact  pile  of  materia]  of  Irregular 
outline,  apparently  floating  on  tbe  surface  of  the  water  (although  In  reality 
the  nests  were  supported  by  nmssea  of  dead  cat-tails  iKneafh  tbe  sarfiice  of 
Oie  water),  and  were  very  conspicuous  owing  to  the  ladi  of  concealing  vege- 
tation. Tbe  ^g>  were  deposited  In  tbe  cantv  ot  the  pile  In  a  neat  depreBBton, 
vhUli  was  lined  with  small  bits  of  the  same  material.  Tbe  bottom  of  tbe  cavity 
was.  In  every  Instance,  well  above  the  surface  of  the  water  (usually  from  2  to 
174786—21 16 
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6  Inches),  and  the  neat  cavltleB  wore  aiUHly  ft««  from  molBtnre.  Host  of  OieM 
nesto  were  built  in  comparatlTel;  open  vater  almost  waist  deep,  and  abont  SO 
yards  from  sbore.  On  tbe  date  mentioned  <May  24)  15  nests  were  examined, 
abont  a  third  of  which  were  constructed  b;  the  birds  as  described,  while  the 
remaining  two-thlrda  were  the  nsuat  depressions  In  mnakrat  bouaea  The 
majority  of  these  nests  contained  three  ^gs,  but  a  fe7  of  than  held  only  mm 
and  two,  and  oaa  neat  contained  Ave. 

The  habit  of  nesting  on  old  and  partially  dilapidated  muskrat 
houses  seems  to  be  common  at  many  places  throaghout  the  lakes  uid 
swamps  of  the  inteiior.  In  sach  situations  tittle,  if  any,  nest  is 
built,  and  sometimes  two,  or  even  three,  sets  of  eggs  are  found  on  one 
house.  Usually  the  nest  consists  merely  of  a  hoUov  excavated  in  the 
half-decayed  vegetable  rubbish,  but  sometimes  a  few  reeds,  rushes, 
or  bits  of  grass,  brought  from  a  distance,  are  added  to  line  tba  cavity 
or  build  up  a  slight  rim  around  it. 

Mr.  Milton  S.  Bay  (1903)  describes  a.  breeding  colony  of  thia 
species  in  Lake  Valley,  California,  in  which — 

the  nests  were  built  In  varlons  situations.  The  mnjortty  were  bnilt  up  of  dry 
tales  where  the  water  Is  about  S  feet  deep.  When  freshly  bnllt  of  green  tales 
the  nest  formed  a  pretty  picture.  They  were  placed  among  tall,  thi<±  tales  or 
marsh  grasB  and  pond  lilies  at  their  edge.  Great  difference  existed  In  the  nesta, 
some  being  elaborate  stmctures,  whDe  others  were  scentJIy  made  and  placed 
on  soggy  mosses  of  dead  tules  or  floating  logs. 

In  Washington,  according  to  Dawson  (1909),  these  terns  make  use 
of  the  old  nests  of  tbe  western  grebe  and  sometimes  even  appropriate 
an  occupied  nest  of  the  latter.  He  shows  a  photograph  of  such  an 
occupied  nest,  and  says  he  has  "  seen  others  in  which  the  e^gs  of  the 
rightful  owner  were  nearly  buried  under  a  little  turr^  of  dried 
reeds,  upon  which  the  tern  had  been  idlovred  to  place  her  full  com- 
plement of  eggs." 

Effge. — In  spite  of  the  fact  tliat  the  breeding  season  is  much  pro- 
longed, and  that  early  and  late  sets  of  eggs  are  often  found,  the 
Forster's  tern  doubtless  raises  only  one  brood  in  a  season.  The  nor- 
mal set  consists  of  three  ^gs,  scHuetimes  only  two;  sets  of  four  c^gs 
are  common,  sets  of  five  are  not  rare,  and  even  sets  of  six  have  been 
reported.  These  larger  sets  usually,  if  not  always,  show  evidences  of 
having  been  laid  by  more  than  one  female,  either  in  tbe  shape,  color, 
or  extent  of  incubation  in  the  eggs. 

The  eggs  of  Forster's  tern  are  practically  indistingnishcble  from 
those  of  the  common  tern.  In  shape  they  are  ovate,  short  ovate,  or 
elongate  ovate.  The  shell  is  thin,  smooth,  and  vrithout  luster.  The 
ground  color  varies  from  '  tawny  olive "  or  "  cinnamon  buff "  to 
"  cartridge  buff  "  or  "  pale  olive  buff."  The  markings  are  usually 
rather  small  spots,  more  or  less  evenly  distributed,  but  often  these 
are  congregated  to  form  a  ring  on  or  near  the  larger  end;  many 
eggs  are  boldly  and  handsomely  marked  with  large  blotches  or  ir- 
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npulsT  scnwis.  These  markings  are  in  the  darker  shades  of  brown, 
such  08  "  chestnut  brown,"  "  burnt  umber,"  or  "  seal  brown."  Some 
eggs  have  underlying  blotches  of  lighter  shades,  such  as  "tawny 
russet "  or  "  hazel."  Nearly  all  eggs,  especially  the  lighter  types, 
dhow  spots  or  blotches  of  various  shades  of  lilac  or  lavender  grays. 
Where  there  are  markings  of  several  different  colors  on  the  same 
egg  the  effect  is  often  very  pretty.  The  measurements  of  65  eggs,  in 
the  United  States  National  Museum,  average  43  by  81  millimeters; 
the  e^s  showing  the  four  extremes  measure  48  by  2S.5,  43  by  82.5, 
39  by  31  and  ^  by  28.5  millimeters. 

Yowiff. — The  period  of  incubation  is  23  days,  and  probably  both 
sexes  incubate.  The  young  remain  in  the  nest  for  a  few  days,  until 
they  are  strong  enough  to  run  about  or  swim,  when  they  become  very 
lively  and  pugnacious.  They  take  to  the  water  readily  and  soon 
become  expert  at  running  or  swimming  about  the  marsh  and  hiding 
in  the  grass.  They  are  fed  by  their  devoted  parents  until  fully 
grown  and  able  to  fly. 

Plumage. — ^The  downy  young  is  quite  different  from  that  of  the 
oonunon  tern.  The  upper  parts  vary  from  light  "clay  color," 
through  "cinnamon  buff"  to  "pinkish  buff,"  fading  off  to  paler 
shades  of  the  same  color  below,  paling  on  the  breast  and  belly  almost 
to  white,  and  darkest  on  the  throat,  which  is  "wood  brown"  or 
**  drab  "  in  some  specimens,  but  never  so  dark  as  in  the  common  tern. 
The  upper  parts  are  heavily  spotted  or  streaked  with  black  or 
"  blacbd^  brown,"  lees  heavily  on  the  head  and  more  heavily  on  the 
back,  where  these  markings  are  confluent  into  great  blotches  or  longi- 
tudinal bands.  This  color  pattern  is  well  adapted  to  conceal  Uie 
chick  among  the  lights  and  shadows  of  the  marsh  grass  where  it 
hides. 

The  Juvenal  plumage,  which  is  acquired  by  the  time  that  the  young 
bird  has  attained  its  growth,  is  also  quite  distinctive  and  matches  the 
surroundings  in  which  the  young  bird  lives  with  a  heavy  suffusion 
of  dark  browns  on  the  upper  parts.  In  this  plumage  the  pearl 
gray  of  the  back  and  scapulars  is  almost  wholly  concealed  by  the 
brown  terminal  portions  of  the  feathers,  which  are  "  clay  color  "  or 
"cinnamon  buff,"  centrally  clouded  or  barred  with  "snuff  brown," 
or  "burnt  umber";  the  top  of  the  head  is  nearly  uniform  "snuff 
brown  " ;  the  sides  of  the  neck  are  heavily  clouded,  and  the  f  orebreast 
and  rump  are  lightly  clouded  with  the  same  color,  which  also  shows 
on  the  tips  of  the  lesser  wing-coverts,  some  of  the  greater  wing- 
coverts,  and  the  rectrices;  a  conspicuous  black  patch  surrounds  the 
eyes  and  covers  the  auriculars.  As  the  season  advances  all  these 
brown  markings  fade  or  wear  off  to  produce  the  first  winter  plumage ; 
in  this  plumage  the  rump  and  breast  become  pure  white,  the  browns 
on  the  upper  parts  gradually  disappear  or  leave  only  traces  of  the 
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buffy  edgings  in  the  shape  of  tranarerse  bars;  a  partial  molt  of  thn 
body  plumage  also  takes  place  at  this  time.  Young  birds,  in  their 
first  winter  plumage,  ma;  be  distinguished  from  adults  by  th«r 
shorter  and  less  deeply  forked  tails  with  some  brownish  mottling 
and  by  their  darker  primaries,  which  are  lees  ulvery  and  have  t' 
white  spaces  more  sharply  contrasted  with  the  black. 

A  complete  prenuptial  molt  in  February  and  March  produces 
the  first  nuptial  plumage,  which  is  usuaUy  indistinguishable  from 
the  adult.  Some  young  birds  in  nuptial  plumage  have  wings  some- 
what like  those  of  the  first  winter  i^nmage;  others  renew  the  first 
winter  plumage  of  the  head;  but,  as  a  rule,  young  birds  become  in- 
distinguishable frtun  adolts  whra  9  or  10  months  old. 

Adults  have  two  cnnplete  molts — a  prenuptial  in  February  and 
March  and  a  postnuptial  in  August — and  two  distinct  plumages. 
The  adult  winter  plumage,  which  Audubon  described  as  Sterna  ha- 
vtfUi,  is  quite  different  fnnn  the  well-known  spring  plumage.  The 
crown  is  usually  largely  and  sometimes  wholly  white,  though  dusky 
Bp<Aa  are  often  scattered  through  it,  and  there  is  a  more  or  leas  dis- 
tinct nuchal  crescent  of  dudiy  tipped  feathers;  there  is  a  distinct 
black  space,  including  the  eye  and  the  ear  corerts;  the  lateral  tail 
feathers  are  Sorter  than  in  the  firing,  and  the  primaries,  when 
freshly  grown,  are  beautifully  Bilvfred. 

Food. — ^Being  so  largdy  a  bird  of  the  marshes,  Forster's  tern  feeds 
less  on  fish  and  has  a  more  varied  bill  of  fare  than  the  other  terns. 
It  may  be  seen  catching  ioseete  on  the  wing,  as  well  as  hovering  over 
the  poc^s,  its  bill  pointing  straight  downward,  looking  for  tiny  mor- 
sels of  food  on  the  surface.  It  sometimee  makes  a  diving  plunge 
into  the  water,  but  more  often  it  drops  down  lightly  or  swoops  grace- 
fully along  the  surface,  picking  up  its  food  without  wetting  its 
plumage.  Kev.  P.  B.  Peabody  (1896)  notes  that  "the  first  apparent 
spring-time  food  consistB  of  dead  fi^  and  fn^  and  other  aguatioa 
that  hare  pcniahed  in  the  winter  ice,  and  are  being  revealed  as  the 
latter  melts  beneath  the  sun."    Mr.  W.  L.  Dawson  (1909)  says: 

Wbra  the  Insects  are  flying  well  the  tems  prefer  to  hawk.  Dragon  fllea  and 
caddis  flies  ste  favorite  qoarrr,  and  In  pursuit  of  tbe  latter  the  Mrdti  wlU  often 
rise  to  a  hdgbt  of  sorwal  hnndred  feet 

The  birds  shot  in  Louisiana  by  Audubon  (1840)  "  were  engaged  in 
picking  up  floating  coleopterous  insects." 

Behavior. — I  have  never  been  able  to  discover  anything  distinctive 
in  the  flight  of  Forster's  tern ;  it  is  as  light  and  graceful  as  that  of  the 
common  tern,  which  it  closely  resembles  in  every  particular.  Al- 
though quite  different  in  the  fall,  the  two  species  can  not  be  easily 
distinguished  in  the  spring;  the  white  breast  of  the  former  is  often 
obscured  by  shadow,  the  slight  difference  in  size  inappreciable,  and 
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the  only  field  mark  of  consequence  is  the  slightly  longer  tail  of 
foTiteriy  which  is  not  very  conspicuous. 

The  voice,  however,  is  quite  distinctiTe  and  usually  makes  identic 
fication  easy  and  certain.  The  cry  of  the  young  bird  in  juvenal 
plumage,  as  we  heard  it  in  the  Manitoba  marshes,  is  a  shrill,  high- 
pitched  squeal,  quite  differ«ot  from  the  notes  of  ot^er  terns  or  gulls. 
I  noted  at  the  same  time  the  call  of  the  adult  as  harsh  and  grating, 
OA  a  low  key  and  sounding  like  "  tza-a-ap.**  Elsewhere  in  my  notes 
I  find  that  I  have  described  the  same  note  as  *'  zreep  "  or  "  zruTTrr  " — 
a  rasping,  nasal,  buszing  sound,  suggesting  the  well-known  note  of 
the  nightiiawk.  It  also  utters  on  rare  oecanons  a  soft  "wheat, 
wheat,"  like  the  common  tern.  On  the  Vii^iinia  coast  the  prevailing 
notes  were  the  characteristic,  harsh,  grating  cries  described  above; 
but  I  also  heard  here  a  shrill,  peeing  note,  **  pip,  pip,  pip,  pip,  pip," 
rapidly  given. 

Mr.  Feabody  (1S86)  condemns  Forst«r*8  tern  as  a  *'mie-avian 
spirit,"  sa3ring: 

While  Bodable  among  his  kiDd,  and,  to  tbem,  moderately  good-tempered  (ex- 
cept In  the  breeding  time),  be  Is  radically  hostile  to  all  other  birds.  A  veritable 
Ishmnel  among  the  vatertowl,  his  spirit,  both  of  coarage  and  of  mean 
cowardice.  Is  never  bo  clearly  psrtroyed  as  when,  by  motual  encroachmsot 
npoa  favorable  waters,  many  q>ecles  other  than  those  of  M»  £eather  flock 
together. 

Evidently  the  tern  has  many  foes.  The  Franklin's  gnll  Is  his  arch  enemy; 
the  moskrst  and  the  mink  undoubtedly  do  away  with  many  eggs,  wblle  the 
diaracter  of  tbls  tem  himself  iacUoes  me  to  think  that  he  occasionally  plays 
the  cannlbaL 

Ur.  SockweU  (1911)  cites  the  foUowii^  incident: 

A  few  b1ack-«rowned  night  herons  were  nesting  among  Qie  teniS,  and  one 
nnfortnnate  youngster,  nnable  to  fly,  who  deserted  his  nest  at  osr  spproscli, 
took  refnse  on  a  tern's  nest,  where  he  was  promptly  attacked  by  half  a  dosen 
of  the  birds,  and  althoagh  twice  as  large  as  bis  assailants,  was  knocked  dowa 
repeatedly  by  well-directed  blows  of  the  birds'  wings,  until  he  finally  sought 
safety  In  the  water. 

Winter. — ^As  Forster's  tern  is  somewhat  hardier  than  others  of  its 
genus,  the  fall  migration  is  more  prolonged  and  it  winters  farther 
north.  Migrants  begin  to  arrive  on  the  Carolina  coasts  as  early  as 
August  and  linger  until  late  in  the  fall,  wintering  regularly  in  South 
Carolina  and  occasionally  farther  north.  In  Florida  it  is  a  very 
common  winter  resident  on  inland  waters  and  on  the  coast. 

DISTRIBDTION. 

Breeding  range. — Temperate  North  America,  mainly  within  the 
United  States,  at  widely  scattered  localities.  East  to  western  Ontario 
(Port  Maitland,  near  the  east  end  of  Lake  Erie)  and  the  coast  of 
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Virginia  (Northampton  Oounty).  South  to  the  coast  of  LoniEoana 
(various  islands),  southern  coast  of  Texas  (Befugio  to  Cameron 
counties),  central  Colorado  (Barr  Lake  region),  northern  Utah 
(Great  Salt  Liake  region)  and  central  California  (Merced  Ooun^). 
West  to  the  central  valleys  of  California  (San  Joaquin  and  Sawa- 
mento  Valleys),  central  southern  Oregon  (Klamath  Lakes),  and 
central  Washington  (Uouglaa  County).  North  to  central  Alberta 
(60  miles  southeast  of  Edmonton),  and  oentral  llanitoba  (Lake 
Winnip^osis). 

Dreeding  grounds  protected  in  the  foUowing  nation^  reserva- 
tions: In  Louisiana,  Breton  Island  and  Shell  Keys;  in  Oregon, 
Klamath  Lake  and  Malheur  Lake. 

Winter  raaige. — ^From  the  coast  of  South  Carolina  and  the  GKiIf 
coasts  of  Florida,  I^uisiana,  and  Texas  southward  to  Brazil  (Pff- 
nambuco.  From  southern  California  (San  Diego  re^<ni)  sooth- 
ward  along  the  west  coast  of  Mexico  io  Guatemala. 

Spring  migration. — Early  dates  of  arrival:  Virginia,  Smith's 
Island,  May  10;  New  Jersey,  Five  Mile  Beach,  April  26,  and  Long 
Beach,  May  14;  Ohio,  Cincinnati,  May  4;  Ontario,  May  22;  K^nnm, 
Emporia,  April  18;  Illinois,  Chicago,  May  6;  Minnesota,  Henm 
Lake,  April  7;  Manitoba,  Oak  Point,  May  17;  California,  Stockton, 
April  17,  and  Monterey,  May  10. 

F<M  migration. — Early  dates  of  arrival:  Lower  Calif omia,  San 
Jos£  del  Cabo,  September  29;  Guatemala,  Lake  Duenas,  October  28. 
Late  dates  of  departure:  Ontario,  Toronto,  October  19;  Minneo^ 
Heron  Lake,  October  14;  California,  Monterey,  September  23. 

Casual  records. — Str^glers  in  sumlaer  and  -fall  ha-ra  been  token 
as  far  east  as  Massachusetts  (Ipswich,  September,  1870,  and  Mono- 
moy  Island,  October  S,  1880). 

Egg  dates. — Virginia:  Twenty-eight  records,  May  80  to  July  12; 
fourteen  records,  June  5  to  28.  Manitoba :  Twenty-one  records,  Jane 
7  to  July  12;  eleven  records,  June  8  to  21.  Utah:  Nineteen  records, 
June  5  to  July  3;  ten  records,  June  11  to  20.  California:  Fiftem 
records,  May  26  to  July  12 ;  eight  records,  May  27  to  June  16. 

sixBHA  mauNDO  "-I — r 


One  of  the  most  charming  features  of  our  eastern  seacoast  is  this 
graceful  little  "  sea  swallow."  The  most  attractive  combination  of 
summer  sea,  sky,  and  sandy  beach  would  be  but  an  empty,  lifeless 
scene  without  the  little  **  mackerel  gull,"  such  a  fitting  accompani- 
ment of  its  gentle  surroundings  and  so  suggestive  of  summer  sun- 
shine and  cooling  sea  breezes.    One  can  not  help  admiring  such  an 
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el^ant  and  dainty  creature,  its  spotless  and  delicate  plumage  and  its 
buoyant,  graceful  flight,  as  it  flies  listlessly  up  the  bea^  until  the 
discovery  of  some  school  of  small  fry,  on  which  it  feeds,  causes  it  to 
pause,  hover  for  an  instant,  and  [dunge  headlong  into  the  water  f oi 
some  tiny  minnow. 

We  came  near  losing  this  beautiful  bird  a  few  years  ago,  because 
its  exquisite  plumage  was  so  much  in  demand  for  feminine  decora- 
tion that,  before  we  realized  it,  collectors  for  tbe  millinery  trade  had 
alarmingly  reduced  its  numbers.  Stringent  laws,  however,  were 
passed  for  its  protection  and  it  has  now  practically  regained  its 
former  abundance.  The  most  important  breeding  colony  in  Massa- 
chusetts is  on  Muskeget  Island,  between  Nantucket  and  Marthas 
Vineyard,  which  has  been  rigidly  protected  for  a  number  of  years 
and  contains  die  largest  sea-bird  colonies  on  the  Kew  England  coast 
south  of  Maine.  Mr.  George  H.  Mackay  kept  very  close  watch  over 
it  during  its  most  critical  period,  and  the  keeper  of  the  life-saving 
station  has  guarded  it  ever  since.  That  the  terns  prospered  under 
protection  is  dearly  shown  by  Mr.  Mackay's  records,  covering  a 
period  of  five  years  from  1S94  to  1688,  ineluEive,  during  which  time 
they  nearly  doubled  in  number. 

When  Mr.  William  Brewster  first  visited  Muskeget  in  1870  the 
i«ms  were  astonishingly  abundant  though  he  was  told  by  the 
fishermen  that  they  had  been  diminishing  for  years.  Four  years 
later  he  found  their  numbers  sadly  depleted  by  the  depredations  of 
fishermen  who  landed  there  regularly  to  collect  their  eggs,  through 
June,  July,  and  August,  keeping  the  poor  terns  laying  like  hena, 
80  that  very  few  of  them  succeeded  in  raising  broods.  I  made  five 
vifflts  to  Muskeget  in  1886, 1889, 1890,  1892,  and  1903.  Between  my 
first  two  visits  they  continued  to  decrease  in  spite  of  the  new  laws 
enacted  for  their  protection,  but  between  1890  and  1902  they  in- 
creased again  and  are  now  probably  as  abundant  as  they  ever  were 
within  my  monory.  Mr.  Mackay's  record  show  a  veiy  satisfactory 
increase  between  1894  and  189S.  Egging  operations  and  shooting 
for  millinery  purposes  have  been  effectively  stopped. 

Muake^t  Island  is  the  largest  of  a  group  of  small,  low  sandy 
idands  forming  a  part  of  the  southern  boundary  of  Xantucket 
Sound.  It  is  a  little  more  than  an  elevated  sand  bar  raised  above 
the  level  of  the  numerous  sand  shoals  so  dreaded  by  sailors  in  that 
region,  which  are  usually  invkible  at  high  tide,  but  in  rough  weather 
are  white  with  combing  breakers.  A  life-saving  station  has  been 
established  there  for  the  rescue  of  unfortunate  mariners.  A  few 
fishermen's  and  gnnners'  shanties  are  the  only  other  buildings  on  the 
island.  It  is  approximately  crescent  shaped,  though  its  outline 
changes  frequently,  and  is  about  3  miles  long  and  a  mile  wide. 
Several  small  islands  near  it  are  practically  a  part  of  it    In  the 
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central  portion  of  the  island  are  low  reeling  sand  hills  and  small 
sand  dones;  the  beaches  are  mostly  flat  and  sandy,  tJioogh  in  stune 
places  stony.  Vegetation  is  scarce  over  most  of  the  ialaud,  consist- 
ing  of  a  sparse  growth  of  beadi  grass  (AmmophUa  antttelinaca)  and 
a  low-growing  poison  ivy  {Bhua  radicana) ,  with  seattcring  patdtes, 
Bome  of  them  quite  extensive,  of  bayberry  {Myriea  carolmenais) 
and  beach  plum  (Prunua  tnaHtitna)  bo^wa  In  some  places  the 
beach  grass  grows  tall  and  thick  or  in  denae  dumps  or  tufte.  The 
isolation  of  this  island,  the  variety  of  nesting  sites  offered,  and  the 
abundant  food  supply  to  be  obtained  in  the  adjacent  ^oals  and  tide 
rips  make  Muskeget  an  ideal  breeding  ground  for  oonuaon  and 
roseate  terns  and  laughing  gulls.  I  know  of  no  more  extensive  or 
interesting  colony  of  these  two  terns  on  the  American  coast.  A  vicot 
to  Muskeget  Island  in  June  or  July,  tiie  heigfat  of  Qm  breading  sea- 
son, is  an  experience  never  to  be  forgotten.  As  we  approach  it  in 
our  little  sailboat  a  cloud  of  minute  white  specks  is  aaon  hovering 
over  it  and  the  air  is  full  of  birds  coming  and  g(Hng,  for  not  all  of 
this  vast  multitude  can  find  food  enon^  in  the  immediate  vicinity; 
hence  they  wandw  far  to  the  shores  of  Martha's  Vin^ard  and  Cape 
Cod, 

As  we  land  and  walk  out  among  the  sand  hills  the  terns  rise  from 
the  gromid  on  all  sides  and  circle  about  us  overhead  in  an  ever- 
increasing  cloud.  Some  are  darting  down  at  our  heads  with  bardi 
and  grating,cries  of  protest,  others  are  drifting  around  us  dosely  at 
hand.  If  we  look  up  into  the  air  we  are  made  fairly  dizzy;  for  as 
far  as  we  can  see,  extending  up  into  the  de^  bhie  sky,  is  a  bewilder- 
ing maze  of  whirling  birds,  flying  in  every  direction  and  at  varying 
heights  in  countless  thousands.  Their  plaintive  notes  when  heard 
singly  are  nearly  musical,  but  the  oombined  din  of  Buch  a  nmltitade 
of  voices  is  almost  deafening  in  its  effect,  and  for  days  aiterwards 
we  can  hear  the  rhytiunic  chorus  ringing  in  our  ears.  If  we  diooC 
down  one  of  them  every  voice  is  hodnd ;  the  silence  is  appalluig  as 
they  come  gliding  in  fmn  every  side  in  sympi^hetio  hotror  to  hover 
over  their  fallen  companion  and  try  to  meourage  him  to  rise  again. 
Some  observers  have  attributed  this  action  to  another  motive— the 
desire  to  kill  and  remove  a  useless  member  of  their  society — but  I  have 
never  seen  any  evidence  to  support  this  theory.  Now  is  the  greedy 
murderer's  chance,  as  the  plume  hunters  have  learned  to  their  ad- 
vantage, for  as  fast  as  the  terns  are  shot  down  others  will  hurry  in, 
and,  as  if  at  a  givra  signal,  all  will  burst  out  again  into  an  excited 
chorus  of  angry  cries  of  protest,  hovering  over  and  darting  down  at 
their  dead  companions  in  oonfnsion  and  despair;  but  if  no  more  are 
shot  they  seem  soon  to  forget,  the  crowd  gradually  di^>er8es  and  all 
goes  on  as  if  nothing  had  happened.  Perhaps  a  marsh  hawk  may 
appear  upon  the  scene  qnartering  over  the  low  ground  in  search  of 
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mice.  The  din  saddenly  ceases,  every  voice  is  still;  the  silence  is  so 
striking  that  we  look  up  to  see  the  cause,  as  thousands  of  white  wings 
are  diving  after  him  in  an  angry  mob,  and  he  is  forced  to  beat  a 
hasty  retreat,  leaving  the  terns  free  to  renew  their  attacks  on  us. 

Spring. — ^The  terns  arrive  at  Muskeget  usually  jR>ont  the  8th  or 
10th  of  May,  but  sometimes  as  early  as  the  Ist,  their  time  of  arrival 
depending  somewhat  on  the  weather  conditions  prevailing  at  the 
time,  mild  weather  with  etrong  Bouthweet  wind  being  favorable  for 
their  migration,  and  cold  northerly  winds  retarding  it.  When  first 
seen  they  are  usuaUy  flying  high  in  the  air  in  small  numbers,  but 
they  soon  settle  down  onto  the  island  as  their  numbers  increaae. 

Courtship. — Soon  after  their  arrival  they  may  be  seen  indulging 
in  their  simple  courtehip  performances.  Gathered  in  a  small  party 
on  the  beach,  resting  and  sunning  themselves,  the  male  begins  strut- 
ting about  before  and  around  the  females.  His  neck  is  stretched 
upwards  to  its  fullest  extent  with  his  bill  pointing  to  the  sky,  his 
(best  is  thrown  out,  and  hie  tail  ii  held  at  a  steep  angle  as  he  wad- 
dles about  on  his  short  legs.  Soon  he  flies  away  and  brings  his 
lady  love  a  peace  offering,  a  sand  eel,  curving  in  a  drele  around  his 
bill  like  an  engagement  ring.  As  he  struts  around  her  wiUi  it  she 
seems  to  beg  for  it  with  <^)en  mouUi,  waddling  up  to  him  with  half- 
raised  wings.  Finally  he  offers  it  to  her  and  ^e  accepts  it;  per- 
haps they  pass  it  back  and  forth  again  before  she  swallows  it ;  but 
at  length  the  conjugal  pack  seona  sealed  and  they  fly  away.  Some- 
times this  tittle  ceremony  is  interrupted  by  the  arrival  of  a  second 
male  with  anoUier  sand  eel  which  he  offers  to  the  same  female. 
%e  seems  Willing  to  aceept  the  offering  from  either  suitor  until  a 
fight  ensues  and  one  of  the  males  is  driven  away. 

Netting. — Nest  building  for  the  common  tern  ia  not  an  elaborate 
operation,  for  many  of  them  build  no  nast  at  all,  merely  excavating  a 
BUght  bcdlow  in  the  sand  or  on  a  pebbly  beach.  The  windrows  of 
seaweed  or  dry  eelgross,  just  above  high-water  mark,  are  favorite 
nesting  sites,  and  here  the  bird  makes  a  small  cavity  by  beating  down 
the  soft  mass  with  a  circniar  movement  of  its  body.  On  Mosk^et 
Island  neets  an  scattered  everyidieTe  over  the  sand  hills,  among  the 
beach  graGs  or  ivy,  along  the  hifi^ter  portions  of  the  beaches,  about 
piecee  of  driftwood  and  in  entirdy  open  situations.  (Generally  some 
nesting  material  is  l»ou^t  in— seaweed,  grasses,  bits  of  twigs,  and 
other  rubbi^.  These  the  bird  molds  into  a  circular  hollow  with 
its  body,  and  in  this  way  eldborata  neste  ore  somelumcB  built,  but 
they  always  harmoniEe  wkh  their  surroundingB.  ; 

The  first  iggt  are  laid  on  Mudcaget  between  the  middle  and  end 
of  May,  the  date  of  Iftylng  beii^  more  dependjsot  on  the  weather 
Ulan  on  the  date  of  tfae  arrival  of  the  terns.  Comparatively  few 
eggs  are  laid  in  May,  the  greater  portion  being  laid  during  the  first 
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two  weeks  in  June  and  plenty  of  fresh  eggs  may  be  found  up  to  tiie 
Fourth  of  July.  Formerly,  when  much  disturbed,  egg  laying  was 
prolonged  through  August,  but  now  only  a  few  belated  sets  are  to  be 
found  in  that  month.  One  egg  is  laid  each  day  until  the  set  is  com- 
plete, which  noflnally  consists  of  three  eggs,  oft«n  four,  som^imes 
five,  and  very  rarely  sis.  Frequently,  sets  of  four,  and  usually  the 
larger  sets,  show  evidence  of  having  been  laid  by  two  birds,  either 
by  marked  difference  in  color,  shape,  or  size,  or  by  different  degrees 
of  incubation.  Many  eggs  are  dropped  indiscriminately  anywhere, 
probably  by  birds  unable  to  reach  their  nests  in  time,  and  left  to 
bleach  in  the  sun.  Such  eggs  are  often  broken,  as  if  dropped  by 
birds  in  the  air. 

On  the  islands  near  Penobscot  Bay,  Maine,  which  are  mostly 
high  and  rocky  or  covered  with  grass,  I  have  examined  a  number  of 
small  breeding  colonies  of  common  terns.  The  nests  were  on  iha 
higher  portions  of  the  islands  in  open  situations,  either  on  bare 
roc^  or  stony  ground  or  in  the  short  grass,  frequently  near  or  even 
on  pieces  of  driftwood  or  bunches  of  seaweed.  They  were  merely 
slight  hollows  in  the  ground,  carelessly  lined  with  bits  of  straw, 
grass,  or  rubbish.  Once  I  saw  a  broken  sea-urchin*B  shell  half  in- 
closing one  of  the  eggs.  There  are  numetous  small  and  several  large 
breeding  colonies  scattered  along  the  New  England  coast  where  the 
terns  adapt  their  nest  building  to  the  conditions  existing.  These  are 
almost  invariably  on  islands,  and  generally  on  small  islands,  which 
are  inaccessible  to  predatory  animals.  Notable  among  these  are 
Penikese  and  Weepecket  I^ands,  south  of  Buzzards  Bay,  Mas- 
sachusetts, where  both  the  common  and  roseate  terns  breed  in  large 
numbers,  nesting  among  the  stones  and  rocks  on  the  beaches  or  on 
the  grassy  uplands.  Occasionally  a  nest  is  found  lined  with  small 
stones,  as  if  collected  for  that  purpose.  On  Cobb's  Island,  Virginia, 
and  on  the  adjacent  islands,  we  found  a  few  small  colonies  of  com- 
mon  terns,  nesting  on  the  beaches  with  the  guU-biUed  terns  and 
black  skimmers,  and  on  drift  seaweed  in  the  marshes.  Mr.  B.  S. 
Bowdish  (1910)  mentions  a  colony  of  250  common  terns  breeding  on 
Boyal  Shoals,  a  low  sand  spit  on  the  coast  of  North  Carolina,  to- 
gether with  least  terns,  black  skimmers,  and  laughing  gulls.  The 
most  southern  breeding  colony  I  have  ever  seen  was  in  the  Breton 
Island  reservation  off  the  coast  of  Louisiana,  a  small  colony  of  about 
S5  pairs  on  Battledore  Island  scattered  among  the  large  breeding 
colonies  of  laughing  guUs  and  black  skimmers. 

In  Lake  Winnipegosis  we  found  a  number  of  large  ccioniee,  on 
small  rocky  or  stony  islands,  breeding  in  company  with  ring-billed 
gulls,  double-crested  cormorants,  and  white  pelicana  Some  of  thefle 
coloniies  contained  dver  1,000  pairs  of  terns,  nesting  in  dense  groups 
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on  the  pebbly  beaches.  Often  the  nesta  were  not  over  2  or  S  feet 
iipart  and  often  within  that  distance  of  the  gulls'  nesta. 

Egga. — ^The  eggs  of  the  common  tem  vary  in  shape  from  ovate  or 
short  ovate  to  elongate  ovate.  The  ground  color  varies  from  "  pale 
bufl  **  or  "  olive  Iniff "  in  the  lightest  eggs  to  shades  of  "  wood 
brown,"  "  ciunamon,"  or  "  Isabella  color  "  in  the  darkest  eggs.  I 
have  one  egg  in  my  collection  which  is  **  pale  turqnoise  green  " — a 
rare  type  of  coloration.  There  is  a  great  diversity  of  color  patterns 
in  the  markings,  but  most  of  the  eggs  are  quite  heavily  spotted  with 
various  shades  of  dark  brown  and  drab,  "  hair  brown,"  "  Vandyke 
brown,"  "  seal  browD,"  or  **  clove  brown."  Some  eggs  are  sparingly 
spotted  and  others  quite  densely  covered  with  small  spots  or  dots; 
some  are  boldly  marked  with  large  blotches  of  dark  colors  or  heavily 
splashed  with  lighter  shades;  many  have  underlying  aplasbee  or 
blotches  of  "  olive  gray  "  or  "  lilac  gray,"  producing  handsome  efiFects. 
The  measurements  of  8S  eggs,  in  the  United  States  National  Museum, 
average  41.5  by  80  millim^rs;  the  eggs  showing  the  four  extremes 
measure  45  by  S1.S,  44  by  32.5,  36.5  by  S8.S  and  41  by  S7.5  milli- 
meters. 

Young. — I  believe  that  only  one  brood  is  normally  raised  in  a 
season,  although  it  frequently  happens  that  the  Brst  set  of  eggs  or 
young  is  destroyed,  making  a  second  attempt  necessary ;  but  Prof. 
Lyn<i^  Jones  (1906),  who  has  made  a  careful  study  of  this  species, 
has  produced  some  evidence  to  indicate  that  two  broods  are  often 
raised.  It  does  not  seem  to  me,  however,  that  his  evidence  is  con- 
clusive. He  has  worked  out  the  period  of  incubation  as  21  days 
and  has  given  a  very  accurate  account  of  the  development  of  the 
embryo.  I  can  hardly  spare  the  space  to  quote  from  his  excellent 
paper  on  the  subject  as  freely  as  it  deserves,  but  the  following  two 
passages  are  well  worth  repeating: 

Both  male  and  female  take  ref^ular  turna  sitting,  but  my  obscrvatloDs  Indicate 
that  Uie  female  Bpends  more  time  on  the  nest  than  the  male.  In  the  cases 
■tudled,  a  bird,  later  foimd  to  be  the  female,  approached  the  nest  abruptly  and 
settled  upon  the  egpi  wlQicmt  any  preliminaries.  She  retnalned  qolet  40  mln- 
Ueo,  vrtien  she  uttered  a  peculiar  call,  which  was  r^ieated  at  short  Interrala, 
uuUl  a  bird  separated  Itself  from  the  hovering  cloud  or  company  at  the  water's 
edge,  when  she  stood  np,  took  a  few  steps,  and  flew  away.  The  male  alighted 
on  the  sand  several  rods  to  leeward  of  the  nest  and  approached  it  gradnnlly, 
■bnulated  feeding,  and  called  londly  at  intervata  When  he  reached  the  nest 
be  merely  stood  over  the  e^s  to  protect  them  from  the  sconchlng  rays  of  the 
mm  and  kept  celling  at  Intervals.  In  20  minutes  he  became  more  resUtss,  called 
more  frequently,  and  soon  ran  some  distance  to  windward  of  the  nest  and  took 
ving.  Wltbln  a  few  minutes  the  female  alighted  on  the  sand  near  the  nest 
and  went  abruptly  to  It  and  settled  upon  the  eggs.  This  maneuver  was  repeated 
many  times,  with  slight  modldcations. 

How  do  the  old  birds  recognize  their  own  young  among  the  mnltttnde  of  ycrang 
birds  congregated  on  the  beadil  was  a  question  whldi  occupied  a  good  deal  oC 
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my  atteattoo  and  Interest.  After  tbe  yoang  )«ave  tbe  ncet  and  Its  vldntty  tbej 
wander  about  aimlessly  and  DMy  be  at  widely  dlEterent  plaoea  at  two  vtalts  ot 
tbe  old  birds.  Hence  it  Is  often  a  serious  question  oa  tbe  part  of  tbe  pareai 
bow  to  find  Its  offspring.  Abundant  opportunity  was  afforded  for  studying  this 
question.  Old  birds  witb  young  whicb  bad  left  tbe  nest,  wben  coming  in  with  a 
Ssb,  stooped  to  examine  each  group  of  yonng  In  turn  until  a  yonng  bird,  appar- 
ently Its  own,  was  found,  wben  tbe  old  bird  aUgbted.  Immediately  tbe  yonng- 
star  began  to  dance  and  call  vociferously,  but  not  until  the  old  one  bad  touched 
the  young  one  witb  Its  forehead  was  the  questlm  decided.  Often  this  minute 
tnq>ection  was  immediately  followed  by  the  departure  of  the  old  bird  without 
delivering  tbe  flsh,  the  quest  for  its  own  young  being  renewed.  It  thus  became 
clear  that  sight  alone  was  not  depended  upon  for  recognition,  but  that  tbe  final 
dedsloQ  rested  upon  the  sense  of  smell.  Sometlmee  the  quest  resulted  In  Mlure, 
wben  the  old  bird  swallowed  the  flsb.  The  evidence  seemed  to  Indicate  that 
these  terns  feed  only  their  own  yonng. 

Bj  the  1st  of  July  on  Muskeget  probably  the  majority  of  the  young 
terns  have  hatcjied  in  nests  which  have  not  been  disturbed.  Under 
favorable  weather  oonditi<»is  the  eggs  are  often  left  uncovered,  the 
Ban  and  the  warm  aand  supplying  the  proper  amount  of  heat;  but 
the  birds  seem  to  be  able  to  judge  these  conditions  quite  accurately, 
for  in  cold,  cloudy,  or  rainy  weather,  when  the  eggs  might  become 
chilled,  or,  on  the  other  hand,  when  the  son  is  too  hot  for  them,  I 
have  always  found  the  birds  anxious  to  return  to  their  nests  and 
protect  thar  eggs.  I  think  they  always  incubate  at  night  Tems 
are  sddom  seen  on  their  nests  because  they  are  timid  and  restless, 
but  they  will  soon  return  to  them  if  the  intruder  remains  quietly 
concealed  at  a  safe  distance.  The  hatching  process  is  often  slow  and 
laborious,  a  day  or  more  intervening  between  the  time  when  the  homy 
tip  of  the  bill  makes  a  anall  hole  near  the  larger  end  of  the  egg  and 
the  actual  hatching  time,  when  the  weak,  wet  little  chick  emerges 
from  the  shell.  It  dries  off  within  a  few  hours  and  remains  in  the 
nest  for  two  or  three  days.  Its  eyes  are  c^en  at  birth,  but  it  is  not 
fed  tmtil  the  second  day.  It  is  fed  on  small  fish  from  the  very  first, 
which  it  swallows  head  first.  When  three  or  four  days  old  the  young 
chick  becomes  very  lively,  running  about  rapidly,  hiding  in  the  grass 
or  between  stones,  or  even  lying  flat  on  the  sand,  where  its  protective 
coloring  helps  to  conceal  it.  It  seems  to  realise  thia  fact,  for  I  have 
often  seen  one  remain  perfectly  nwtionless  until  it  felt  sure  it  was 
discovered,  after  which  its  capture  was  far  from  easy.  Parents  must 
experience  considerable  difficulty  in  finding  their  own  young,  and  stilt 
more  trouble  in  protecting  than  against  inclement  weather.  On 
July  4,  1903, 1  noticed  evidences  of  great  mortality  among  the  very 
young  chicks  on  Muskeget;  I  found  hundreds  of  their  little  dead 
bodies  scattered  over  the  island,  drying  in  the  sun,  sometimes  two  or 
three  in  one  nest,  and  once  I  saw  the  dead  body  of  an  adult  tern 
covering  the  bodies  of  two  young  in  th.»  nest.  Captain  (jibbs,  of  the 
Itfe^wving  station,  thought  that  they  were  killed  by  expoeuce  to  pro> 
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longed,  cold,  easterly  raioBtonns  which  prevailed  during  the  previ- 
ous month.  i*robably  the  older  young  were  abie  to  run  to  belter 
under  the  ivy  vines,  bushes,  and  thick  grass,  and  thus  survived.  On 
certain  portions  of  the  island,  where  the  grass  grew  tall  and  thick, 
the  mortality  was  much  less  noticeable. 

The  young  are  fed  by  their  parents  until  they  are  fully  grown 
and  well  able  to  fly  and  have  been  taught  to  fish  for  themselves.  I 
have  seen  young  birds  fully  as  large  as  their  parents  and  in  tiie  first 
winter  plumage  fed  in  this  way  while  standing  on  a  sand  bar  or  sit- 
ting on  the  watef-.  As  the  old  bird  approaches  with  a  small  fish  held 
crosswise  in  its  bill  the  youngster  shows  its  excitement  by  fluttering 
its  wings  rapidly,  screaming  and  throwing  back  its  head,  with  open 
mouth  ready  to  receive  the  coveted  morsel,  while  the  parent  hovers  ' 
over  it  and  feeds  it.  I  have  never  seen  the  feeding  process  performed 
on  the  wing. 

Dr.  Charles  W.  Tovmsend  contributes  the  following  notes  on  the 
feeding  of  the  young : 

The  rull-growQ  soaag  appear  to  be  always  hungry  and  call  In  a  monotonona, 
beeeechlDg  way  wbenever  an  adult  appears  with  a  fish.  There  are  three  methods 
of  receiving  the  flab  from  the  parent— either  Is  the  air,  on  the  sand,  or  on  the 
water.  There  can  be  no  doubt  that  the  hungry  and  clamorone  young  win  take 
food  from  any  adult  Whether  the  adolta  feed  any  but  their  own  young  and 
whether  they  are  able  to  recognize  their  own  is  of  course  a  qneatloo.  I  am 
Inclined  to  think  that,  although  an  adult  may  occoslonaUy  fped  a  clamoroua 
youngster  not  Its  own,  as  a  rule  It  refuses  to  feed  any  but  Its  own  legitimate 
oflieprlDg,  whidk  It  Is  perfectly  able  to  recognize.  Aa  the  sezea  of  the  adnlta  are 
alike  In  plumage  It  Is  difficult  to  tell  whether  only  one  or  both  parents  feed 
Uie  young, 

la  the  air  the  feeding  of  the  young  is  often  a  graceful  and  Interesting  perform- 
aace.  By  a  series  of  aerial  evolutions  the  adult  and  young  reach  a  point  where 
the  transfermce  of  the  fish  directly  from  bill  to  bill  la  made  00  quickly  that 
one  often  can  not  be  sure  whether  the  flsh  was  thrown  or  dropped  or  actually 
passed  from  motith  to  mouth.    I  am  Inclined  to  think  all  methods  are  used. 

On  the  sand  the  young  aornetlmes  collect  In  numbers  while  the  adults  flsh 
for  them.  Although  the  young,  easily  recognized  by  their  white  foreheads  and 
black  bills,  generally  stand  motionless,  they  sometimes  Walk  about,  often  more 
rapidly  than  adults  are  In  the  habit  of  doing.  When  an  adult  flies  toward  a 
group  with  food  the  young  all  clamor  at  once,  opening  their  black  bills  and 
dliplaylng  their  crimson  gapes,  and  crowding  up  toward  the  food-bearing  adult 
On  one  occasion  at  Ipswich  I  saw  an  adult  with  a  flsh  In  Ita  bill  alight  on  the 
beach  near  two  Immature  blrda,  who  both  clamored  loudly  to  be  fed.  Dla- 
regardlng  their  cries  it  flew  to  a  third  Immature  bird,  but  was  soon  off  and 
alighted  near  an  adult,  to  whom  It  delivered  the  flsh,  which  was  swallowed. 
The  young  either  swallow  the  flsh  at  once  on  the  beech  or  sometlraes  rise  In  the 
air  and  fly  about  until  the  fish  disappears  down  the  throat  If  the  flsh  Is  large 
the  swallowing  may  be  a  slow  process.  One  young  bird  after  swallowing  the 
fish  alighted  on  the  water  a  moment  and  appeared  to  take  a  drink  before  re- 
joining ita  companions  on  the  beach. 

The  process  of  feeding  the  young  bird  on  the  surface  of  the  water  Is  per- 
haps  the  most  Interesting,  and  points  to  the  former  more  aquatic  ancestry  of 
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Oie  tenu.  An  adalt  files  icreunlng  with  a  fish  In  Its  bUl ;  tbe  jovag  re^ondl 
hj  a  tteeeecbloK  call  aod  flight  toward  tbe  itarent,  and  all^ta  on  the  wet« 
Btlll  colling.  The  old  one  flJea  down  and  dellvera  the  fish  without  nUgfattog,  or 
doing  so  but  for  a  brief  monieat  Tbe  thing  is  done  so  quickly  that  It  Is  oftoi 
Impossible  to  know  what  bapi>ens.  The  yoong  one  as  soon  as  It  receives  the 
flsh  flies  np  into  the  air. 

Plumages. — Several  very  distinct  color  phases  ma;  be  found  in 
the  downy  young  of  the  conunon  tern,  each  having  numerous  varia- 
tions. The  commonest  type  is  "  cream  buff,**  "  ochraceous  buff,**  or 
**clay  colored"  above,  irregularly  mottled  with  "•epia"  or  "seal 
brown ; "  the  throat  is  sometimes  "  smoke  gray,**  but  more  often 
"  drab  "  or  "  sepia ;  "  and  the  under  parts  are  pure  white.  There  is  a 
•  B^ay  phase  in  which  the  back  is  "  pale  neutral  gray  "  and  the  crown 
** cartridge  buff"  or  "pale  olive  buff;"  it  is  spotted  with  black  on 
the  upper  parts ;  and  the  throat  is  "  boae  brown,"  A  much  rarer  type 
is  plainly  colored  and  entirely  unspotted.  In  this  type  the  color  of 
the  upper  parts  varies  from  "  clay  color  *'  to  "  pinkish  cinnamon  "  oi 
"  cinnamon  buff,"  shading  off  to  paler  tints  on  the  sides  and  to  white 
on  the  breast.  This  type  intergrades  with  the  common  type,  and 
there  is  much  individual  variation  in  the  extent  of  the  duslqr  throat 
and  its  color,  which  varieB  irom  "  smoke  gray  "  to  "  brownish  black." 
Dr.  Jonathan  Dwight  (1901)  describes  tiie  molts  and  plomagee 
of  the  first  year  as  follows : 

luvenal  plumage  acqnired  by  a  complete  post-natal  moult  shortly  after  leav- 
iDf  the  egg.  Dusky  markings  and  buff  edgings  are  consptcnoua  above,  the 
lower  parts  being  a  clear  white.  The  forehead  Is  pale  brown,  bl^idlng  Into 
a  dull  black  occiput.  BnfFs  and  browns  later  become  dull  white  by  fading 
and  the  blacks  became  brownish.  The  forking  of  tbe  tail  is  much  less  thsa 
that  of  adults,  and  the  rectrlces  are  more  rounded,  darker,  and  tipped  wlUi 
dusky  or  buff  markings  which  become  largely  lost  by  wear.  A  conple  of  imn 
of  teaser  coverts  along  the  cubital  border  of  the  wing  form  a  dull  black  twnd. 
Tbe  flesh-colored  bill  and  feet,  after  first  brightening,  begin  to  darken. 

First  winter  plumage  acquired  by  a  partial  post-Juvenal  monlt,  limited  to 
the  body  feathers,  and  sometimes  a  few  of  tbe  lesser  wlug  coverta,  Th* 
new  mantle  la  gray  exc^t  for  the  duskf  cnbltal  bands.  The  forehead  Is 
white  and  the  occipnt  black,  witb  aome  tenduicy  to  streaking  on  the  crown. 
The  bill  and  tfeet  become  wholly  black.  Save  for  the  less  forked,  darker  tall,  and 
traces  of  buff  on  the  retained  wing  coverts,  young  birds  closely  resemble 
adults.  The  change  to  this  plumage  is  not  apt  to  begin  before  the  end  of  84>- 
terober  on  the  Atlantic  coast 

First  nuptial  pimnage  acquired  by  a  complete  flrst  prennpUal  moult,  irtilch 
nplalas  the  fresboesa  of  all  tbe  feathers  of  breeding  birds.  The  lateness  of 
this  moult  Is  some  birds  Is  indicated  by  over  60  epedmena  (some  of  whldi 
appear  to  be  adults)  taken  in  Florida  between  May  28  and  June  S,  wlilch 
vary  from  birds  with  tbe  first  primary  barely  grown  to  those  stIU  retaining 
two  or  three  of  the  old  primaries  and  a  Dumber  of  old  rectrlces  and  body 
feathers.  The  black  cap  Is  now  assumed,  the  doaky  cubital  bands  dIsaHWUi 
and  the  bill  and  feet  become  dilefly  coral  red. 
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Occasionally  in  young  birds  the  first  nuptial  plumage,  descrilied 
above,  is  not  assumed,  but  instead  a  plumage  like  the  adult  winter 
plumage  is  acquired  by  a  late  prenuptial  or  an  early  postnuptial 
molt.  This  plumage  is  worn  throughout  the  spring  and  summer, 
probably  by  the  less  vigorous  birds  which  do  not  breed.  It  is  the 
plumage  which  was  once  described  as  a  species  under  the  name 
Sterna  portlandica. 

Adults  have  two  complete  molts  each  year,  a  prenuptial  early  in 
the  spring,  before  their  arrival  on  their  breeding  grounds,  and  a  post- 
nuptial in  September  or  later.  The  adult  winter  plumage  is  similar 
to  the  first  winter  except  for  the  wings  and  taU;  tlie  latt«r  is  shorter 
than  in  spring. 

Food, — Hie  food  of  the  common  tern  consists  almost  wholly  of 
small  fish,  not  over  3  or  4  inches  long,  such  as  the  sand  launce 
{Ammodytes  americanus)  and  the  pipe  Gsh  {Siphonostoma  fuseum),, 
and  probably  the  young  fry  of  larger  species.  Shrimp  and  aquatic 
insects  are  eaten  to  some  extent.  Mr.  Ora  W.  Knight  (1808)  speaks 
of  seeing  a  tern  chase,  catch,  and  devour  a  yellow  swallow-tail  butter- 
fly {PapUio  iurmu).  The  fishermen  about  Kantucket  find  the  terns 
very  useful  in  helping  them  to  locate  a  school  of  bluefish,  for  a  hover- 
ing, diving  flock  of  tems  is  almost  sure  to  indicate  the  presence  of  the 
Ml.  The  small  fry  on  whidi  the  bluefish  feed  are  driven  to  the 
surface  in  dense  schools  to  escape  from  their  enemies  below  only  to 
be  pounced  upon  by  their  enemies  in  the  air.  It  is  remarkable  to  see 
how  quickly  the  tems  will  gather,  from  far  and  near,  as  soon  as  one 
of  their  number  has  discovered  such  a  school.  It  is  an  exciting  scene, 
for  the  water  fairly  boils  with  rushing,  plunging  fish,  and  the  air  is 
full  of  screaming,  fluttering,  diving  birds;  but  for  the  poor  fry  it  is 
a  strenuous  stm^le  for  existence. 

Doctor  Townsend  describes  its  feeding  habits  as  follows : 

Tlie  plonse  at  tbe  common  tern  reaemblea  In  mlolature  that  of  tbe  gannet 
Down  tbey  drop  like  winged  arrows,  folding  their  wings  aa  their  bodies  enter 
the  water.  Often  they  dlsapiMar  entlrelr  under  the  water  to  emen^  vlctorloos. 
with  the  flsh  In  the  bill,  or  pr^nred  to  try  again.  They  scream  their  triumph 
or  follore,  for  they  can  scream  even  with  a  Bah  In  the  bllL  Sometimes  a  flsh 
Is  difficult  to  swallow,  and  It  Is  dropped  to  be  canght  again  before  It  strikes 
tbe  WQter.  As  the  terns  leave  tbe  water  they  generally  shiver  violently, 
probably  to  Shake  oft  the  water.  At  times  they  fly  down  at  the  beach  tor  a 
small  crustacean  or  a  sea  worm.  Off  the  sontimn  Labrador  coast  I  have 
Men  flocks  of  tems  follow  small  whaUa  and  dart  down  screaming  at  tbe  water, 
after  the  whale  had  broached  and  gone  down.  It  Is  probable  tbat  tbe  whale 
find  tern  both  relish  the  same  small  fry. 

During  the  month  of  August  one  of  this  tern's  favorite  food  flsbes,  the 
nnd  eel  or  sand  Inunce  {Ammoivtea  ameHcanti*),  abounds  In  the  shallow 
waters  about  the  beachea  and  Inlets  at  Ipewicb,  Uaesachusetts,  and  thither 
the  terns  flock  In  large  numbers  from  distant  breeding  places.  These  flsh 
Ue  3  or  4  inches  long  and  swim  In  compact  ecbools  of  many  hundreds.    Where 
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tbey  abound  the  terns  congregate  and  bnrily  bombard  the  water,  disappearlns 
completely  below  the  surface  In  order  to  capture  their  prey-  As  the  bird  rlaes 
from  the  water,  with  the  flsh  banglne  from  Its  blU,  It  occasionally  throws  It  Into 
the  air  either  from  pure  fan  or  to  get  a  better  bold  on  the  fish.  Sometlmea  ■ 
bird  drops  a  flsb,  but  catdies  It  again  before  It  has  fallen  more  than  a  7*i4 
or  twa  The  presence  of  the  Bab  Id  the  month  oerer  interferes  with  the  capacitr 
of  the  bird  to  scream  or  cry  out.  In  tact,  the  flsh  bearer  gmerally  screaiaa 
constantly,  as  If  to  announce  Its  success  In  the  chase  or  the  tact  of  food  to  Its 
yonng. 

Behavior. — The  flight  of  the  common  tern,  like  that  of  all  of  its 
congeners,  is  light,  iiry,  and  gracefol.  At  times  it  seems  listlees  and 
desultory,  as  it  flits  along  the  shore  looking  for  its  prey,  the  slow 
beats  of  its  long  wings  lifting  its  light  body  at  every  stroke ;  bat 
again  it  is  swift  and  direct  when  traveling  high  in  the  air  or  who) 
hurrying  to  join  a  bevy  of  its  fellows  hovering  over  a  school  of  fish ; 
but  always  the  bird  has  better  control  of  its  movements  than  it 
appears  to  have.  Its  diving  habits  have  been  described  above.  It 
seldom  indulges  in  swinuning,  though  it  can  do  so  if  necessary.  On 
hot  days  large  numbers  may  sometimes  be  seen  swimming  and 
bathing. 

In  life  the  common  tern  can  not  be  easily  distinguished  from  the 
Forster*s  tern,  and  it  still  more  closely  resembles  the  Arctic  tern ; 
the  movements  of  all  three  are  almost  exactly  alike,  and  the  common 
tern  ia  intermediate  in  color  between  Hie  other  two.  Its  voice  will 
distinguish  it  from  the  former,  but  not  from  the  latter.  Its  some- 
what harsh  rolling  call,  "  tee  ar-r-r-r-r,"  is  almost  musical  at  times 
and  has  a  decidedly  pleasing  cadence,  a  tinge  of  wildness,  associated 
with  the  poetry  of  summer  seas.  There  is  a  delightful  variety  in  its 
notes,  with  the  repetition  of  the  same  theme,  varying  in  rapidity 
and  tone,  expressive  of  its  various  moods.  Docttw  Townsuid  writes 
to  me  in  regard  to  it : 

I  have  bad  them  fly  dlrecdy  at  my  head  to  wtthln  a  few  feet,  irtien  they 
Boddenly  swerve  upward.  As  tbey  dart  down  they  emit  In  th^r  rage  a  rapidly 
r^teated  and  rlbratory  tut  tnt  or  klk  klk  ktk,  followed  by  a  plerctag,  scnamlng 
tear.  These  sharp  rapidly  repeated  notes  are  sometimes  followed  by  a  lovd 
rattling  sound,  as  If  the  mandibles  were  vibrated  In  anger. 

The  Muskeget  terns  have  suffered  seriously  at  times  by  the  intro- 
ducti(m  of  cats,  kept  by  the  life-saving  people,  whidi  also  nearly  ex- 
terminated a  local  species  of  field  mouse  {Mierotut  breweri).  Per- 
haps their  worst  enemy,  next  to  man,  has  been  the  short-eared  owL 
A  colony  of  these  owls  lived  on  the  island,  making  their  home  on 
some  high  gras£iy  knolls,  about  which  hundreds  of  dead  terns  lay, 
partly  eaten  and  drying  in  the  sun.  Mr.  William  Brewstra*  (^879) 
has  thus  described  tiieir  desteuctive  work : 

Every  day  at  a  certain  time  these  owls  sallied  forth  In  search  of  fresh  prey. 
We  used  regularly  to  see  them  about  snoset,  sailing  In  circles  over  the  Island 
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or  be&dns  alons  tbe  crests  of  tbe  Band  hills.  They  were  Inrarlably  followed 
by  vast  mobB  ot  enraged  terns,  wblch  dived  angrily  down  over  the  spot  where 
the  owl  had  allgbted,  or  strong  ont  la  the  wa&e  of  his  flight  Itke  the  tall  of  a 
comet  The  owl  commonly  paid  little  BttenUoa  to  this  nnbtdden  following, 
apparently  never  tried  to  setae  his  persecutors  while  on  tbe  wlDg,  but  on  sev- 
end  occBslons  we  saw  a  sitting  bird  ponnced  upon  and  borne  olL  Sometimes 
In  the  middle  of  the  night  a  great  outcry  among  tbe  terns  told  where  a  tragedy 
was  being  enacted. 

Fortunately  for  the  tems,  but  unfortunately  for  the  cause  of 
science — for  the  owls  were  supposed  to  be  approaching  subspecific 
distinction — this  little  colony  of  interesting  owls  was  entirely  wiped 
out  during  the  summer  of  1896,  throu^  the  misdirected  ardor  of  a 
bird  protectionist  Furthermore,  as  the  owls  destroyed  large  num< 
bers  of  the  mice,  which  probably  destroyed  many  of  the  eggs  of  the 
tems,  perhaps  it  would  have  been  better  to  have  left  nature's  balance 
undisturbed. 

A  Tery  large  colony  of  tems  at  Chatham,  Massachusetts,  was  prac- 
tically exterminated  by  a  colony  of  skunks  in  1917  and  1918, 

Br.  Townsend  writes: 

The  common  tern  appears  to  be  tmo  of  tbe  favorite  victims  of  }a«gera,  but  the 
worm  sometimes  turns  and  chases  the  Jaeger  In  return.  Once  in  mld'August, 
on  the  Maine  coast,  I  found  a  common  tern  chasing  a  male  sharp-dilnned 
baiA.  The  latter  twisted  and  turned,  bat  was  unable  to  escape  his  adversary 
ODttl  he  took  refnge  In  an  alder  thicket,  around  which  the  tern  flew  soreamlng 
In  anger. 

Dr.  Louis  B.  Bishop  sends  me  the  following  interesting  notes  on 
the  beharior  of  tems  on  an  island  in  Stump  Lake,  North  Dakota.  He 
says: 

On  the  third  island  we  found  the  tems  killing  the  jonng  rlng-bllled  gulls  by 
chasing  them  till  they  took  to  tbe  water,  then  descending  on  Uielr  heads  In  a 
perfect  shower,  striking  at  tbe  back  ot  ttaelr  beads  until  they  had  pierced  their 
brains.  We  saw  three  Idiled  in  this  manner  in  less  than  half  an  hour,  two  more 
before  we  left,  and  many  bodies  of  those  killed  before.  The  old  galls  seemed 
to  pay  no  attention  to  them. 

I  remember  It  as  If  It  were  yesterday.  Kaatgate  and  I  had  seated  onrselvea 
on  the  bank  of  the  high  leland,  and  tbe  adult  galls  had  gooe  ofTshore.  Sud- 
denly we  noticed  tbe  tems  screaming  londly  and  diving  at  something  in  the 
high  weeds.  Wondering  what  was  the  matter  we  watched,  and  soon  saw  a 
young  gull  make  its  way  to  the  water  with  the  tems  diving  at  It  When 
It  swam  from  shore  the  tems  simply  nined  on  It  The  goU  was,  I  think,  jnst 
oat  of  down.  Ab  thft  tenut  descended,  the  Uttle  gall  tried  to  strUce  back,  bat 
presently  a  tern  sfmck  It  on  tbe  ba<A  of  the  head,  and  its  head  fell  te  one  side. 
Soon  it  come  to  Ufe  again,  when  the  tems  again  descended  until  its  head  fell 
to  rise  no  more.  Then  tbe  tems  left  it  to  chase  ap  others.  We  tried  to  save 
some  of  these  yoang  gnlls  by  shooting  the  terns  that  were  attacking  them, 
btit  to  no  avail ;  tbe  other  tems  paid  no  attention  to  those  who  were  killed,  or 
to  tbe  reports  o<  tba  gm.  Ttaey  werBBareanxlails  to  Ull  tUaromg  gulls  than 
t«  save  their  own  Wis.  We  picked,  up  several  ot  the  young  gulls  thus  killed, 
and  the  backs  of  their  beadSi  wbete  merely  a  membrane  covers  the  br^la  at 
this  age,  looked  like  pincushions.  The  only  explanation  t  could  tbink  of  was 
174786—21' 17 
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tbat  the  adult  suUs  ate  tbe  terns'  «CB8  and  yonns,  and  the  later  were  taUai 
tbelr  first  chance  to  retaUate.  This  theory  was  strenffthened  by  the  fact  tbat 
we  did  not  find  nearly  as  many  yoong  t»D8  as  there  ought  to  have  been 
with  a  colony  as  large  as  this. 

FdU. — Aa  aaon  aa  the  young  are  able  to  fly,  usoally  in  Aogoat, 
many  of  the  terns  desert  their  breedtag  groimds  and  wander  about 
the  shores  in  loose  scattering  flocks,  free  from  the  arduous  cares 
of  reprodaction,  to  spend  the  remainder  of  the  season  in  rest  and 
recreation.  They  are  still  largely  gregarious  and  may  be  seen  resting 
on  the  sand  bars  or  sandy  beaches  in  large  compact  flocks,  all  facing 
the  wind.  Some  may  be  bathing  in  the  shallow  waters  or  preening 
their  immaculate  plumage,  while  others  stand  and  sleep  with  billa 
buried  under  the  scapulars.  As  the  rising  tide  encroaches  on  their 
roosting  ground  those  nearest  the  water  are  forced  to  rise,  and 
flying  over  their  fellows,  to  alight  above  them  on  the  sand.  Birds 
are  constantly  coining  and  going,  nkaking  an  animated  scene  of 
lively  interest.  Their  summer  wanderings  are  often  extended  over 
long  distances  in  search  of  food.  Large  numbers  of  terns  are  seen 
daily,  flying  high  in  the  air  over  Cape  Cod  to  their  favorite  feeding 
grounds  in  Massachusetts  Bay,  spending  the  day  on  the  sandy  beaches 
near  Plymouth  and  returning  each  night  to  their  breeding  grounds 
south  of  Cape  Cod,  25  or  SO  miles  distant.  The  fall  migration  be- 
gins on  the  coast  of  Maine  by  the  middle  or  last  of  September.  In 
Massachusetts  there  are  a  few  scattering  winter  records,  but  as  a  rule 
they  begin  to  leave  early  in  October,  and  by  tiie  end  of  that  month 
nearly  all  of  the  common  terns  are  gone.  Winter  records  along  the 
Atlantic  coast  seem  to  be  scarce  north  of  Florida,  and  probably 
m«6t  of  the  common  terns  spend  the  winter  from  the  Gulf  of  Mexico 
southward. 

EaamiBnTioM. 

Breeding  range. — Along  the  Atlantic  coast  of  North  America  from 
northern  Nova  Scotia  (Cape  Breton)  south  to  North  Carolina 
(Pamlico  Sound) ;  and  in  the  interior,  south  to  the  Gulf  of  St. 
Lawrence,  the  St  Lawrence  Kiver,  northern  Ohio  (Oberlin  and 
islands  in  western  Lake  Erie),  southeastern  Michigan  (St.  Clair 
Flats),  southern  Minnesota  (Heron  Lake),  northern  North  Dakota 
(Devil's  Lake  region),  and  southwestern  Saskatdiewan  (Crane  La^ 
r^on).  West  to  souUMastem  Alberta  (Many  Island  Lake)  and 
central  Alberta  (near  Edmonton) .  North  nearly,  if  not  quite,  to  the 
Arctic  coast  of  Mackenzie,  certainly  to  Great  Slave  Lake  (Fort 
Providence)  and  the  west  coast  of  Hudson  Bay.  A  few  birds  breed 
in  Bermuda,  the  Bahamas,  and  the  Florida  keys,  on  the  coast  of 
Venezuela  (Aruba  and  Bonaire  Islands)  and  on  tiie  coasts  of  Ala- 
bama, Louisiana,  and  Texas  (MatAgorda).  In  Europe,  from  Nor- 
way to  the  Mediterranean,  Black,  and  Caspian  Seas,  in  the  Azores. 
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Canary,  and  Madeira  lelaitds;  in  northern  Africa  and  in  temperate 
Asia,  from  Turkestan  to  Lake  Baikal. 

Winter  range.-'A.  few  birds  winter  as  far  north  as  Florida  (St. 
Johns  River),  but  the  main  winter  range  is  in  South  America,  all 
along  both  coasts,  as  far  south  as  the  Straits  of  Magellan.  In  the 
Eastern  Hemisphere,  Africa,  ranging  to  the  Cape,  and  southern 

Spring  migration. — ^Early  dates  of  arriral :  Masaschnsetts,  April 
SO  to  25 ;  St.  Lawrence  River,  May  20 ;  Pennsylvania,  Erie,  April  26 ; 
Ohio,  Columbus,  April  4;  South  Dakota,  April  20;  Colorado,  Kew 
Windsor,  May  14;  California,  Point  Pioos,  April  29.  Late  dates  of 
departure:  BrauJ,  Banra,  May  1;  Chile,  Valparaiso,  April  23;  Peru, 
Anoon,  May  10. 

FdB.  miffration. — ^Early  dates  of  arrival :  Argentina,  Mar  del  Plata, 
September  18 ;  Chile,  Vfdparaiso,  September  17 ;  Straits  of  Magellan, 
Punta  Arenas,  November  19.  Late  dates  of  departure:  Massachu- 
setts, Baisstable,  November  14,  and  Woods  Hole,  December  2 ;  Penn- 
■ylvania,  Erie,  September  26;  Ohio,  Cincinnati,  November  11 ;  British 
Colnmbia,  Oomoz,  September  24;  California,  Point  Pinos,  October 
17;  Lower  California,  San  Jos^  del  Cabo,  September  30. 

£gg  dates, — North  Dakota,  Saskatchewan,  and  Manitoba :  Thirty- 
six  records,  May  31  to  July  15 ;  eighteen  reocwls,  June  11  to  21.  Vir- 
ginia :  Thiity-five  record^  May  27  to  July  19 ;  eighteen  records,  June 
11  to  27.  Maine:  Twenty-one  records,  May  29  to  July  26;  eleven 
records,  June  14  to  July  4. 


Anono  Tnur. 

HABITS. 

Contributed  bv  Charle»  WenOeU  Tovnuend. 

The  casual  observer,  fascinated  by  the  sight  of  a  flock  of  graceful 
terns  diving  for  fishon  the  New  En^and  coast,  naturally  supposes 
they  are  all  of  one  kind,  and  is  told  they  are  mackerel  gulls.  The 
ornithologist  enjoys  Uie  same  esthetic  charm  in  the  sight,  but  has 
often  the  added  intellectual  pleasure  of  discovering  several  distinct 
species  in  the  flock.  Conumm  terms  are  generally  in  the  majority 
but  arctic  and  roseate  terns  may  also  be  seen,  as  wdl  as  least  and 
black  terns.  It  would  be. difficult  to  point  out  to  the  untrained  ob- 
server the  differences  between  the  common  and  arctic  terns,  but  they 
«an  be  recognized  with  a  little  practice  and  without  tha  use  of  the 
{;un.  The  foeding;and  nestlag  habits,  mode  of  fli^^  aiaej  and 
general  appearance  of  these  two  species  are,  however^  very  much 
alike. , 

The  Arctic  tern  breeds  tl^oDghout  the  entire  cJicumpoJar  le^ns 
as  far  north  as  it  can  find  land,  and  south  in  this  country  to  northern 
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British  Columbia,  Great  Slare  Lake,  Central  Keewatin,  Maine,  and 

MuBkegat  Island,  Massachusetts.  It  is  credited  by  Cook  (1911) 
with  being  **  the  world's  migration  champion."  After  the  breeding 
season  is  orer  the  bird  repairs  from  the  Arctic  to  the  Antarctic 
regions.  "  What  their  track  is  over  that  11,000  miles  of  intervening 
space  no  one  knows,"  BB.ys  Cooke  (1911) . 

A  few  scattered  Indlyldnala  JuiTe  been  noted  along  ttke  nalted  States  cout 
Bonth  to  Long  Island,  but  the  gieat  flocks  of  thovaanda  and  thcnunnds  of  tbese 
terns  wUcb  alternate  trom  one  pole  to  tbe  otber  bave  never  been  met  by  anr 
trained  omltbologlat  competoit  to  learn  tbelr  preferred  patb  anil  tbeir  time 
idiediile.  Tbe  Arctic  terns  arrive  In  the  far  north  about  June  15  and  leave 
about  Angust  29,  mns  attybig  11  weeks  at  the  neitliv  site.  Ther  probablr 
spend  a  few  weeks  longer  In  tbe  winter  than  In  the  summer  borne  and,  If  so, 
this  leaves  them  scarcely  20  weeks  for  the  round  trip  of  22,000  miles.  Not 
less  thsn  160  miles  In  a  straight  line  must  be  Qielr  dally  task,  snd  this  Is 
nndonbtedly  mnltlplled  several  times  by  their  zigzag  twisting  and  tnmlng 
Id  poreult  of  food. 

The  Arctic  terns  hbre  more  honrs  Of  dafUght  and  sonll^t  than  any  other 
animal  on  the  globe.  At  tbelr  uoat  oortbera  neetioc  site  tbe  nddnlgbt  sun  has 
already  appeared  before  tbelr  arrival,  and  It  never  seta  during  their  eotlTS 
stay  at  the  breeding  gronnds.  During  two  months  of  their  aoloum  In  the  Ant- 
arctic they  do  not  see  a  sunset,  and  for  the  rest  of  the  time  the  sun  dips  only 
a  little  way  below  the  borison  and  broad  dayllgtat  continues  all  night.  Tbe 
birds  therefore,  have  24  boars  of  dayllgtat  for  at  least  eight  months  in  tiie  year, 
and  dnrlog  the  other  fonr  months  bave  co&slderably  more  dayltglit  tbsB 
darkness. 

Spring. — The  most  southern  breeding  place  of  the  Arctic  t«m 
seems  to  have  been  Muskegat  Isle^  off  iTuitacket.  Mac^y  (1897) 
gives  the  earliest  date  for  the  aBi7aJ.'9f  terns  at  this  island  as  May 
S,  in  1897.  The  day  before  no  tarns  were  to  be  seen,  while  on  the 
tliird  they  arrived  "in  large  flocks,  thoifsands  dropping  from  the 
sky  when  they  were  first  observed."  The  larger  part  of  these  were 
common  and  roseate  terns,  but  h6  found  a  few  Arctic  terns  breeding. 
When  I  visited  this  island  in  1918  abont  ^,000  common  terns,  1,000 
roseate  terns,  snd  S,000  latigfaing  gnlls  were  breeding,  and  I  feel 
fairly  sure  that  I  satr  a  couple  of  Arctic  tertis,  so  there  is  a  possibility 
that  they  still  breed  there.  They  were  found  breei^ng  at  Beverly  in 
1846  by  Cabot  (1846)  and  at  Ipswich  between  1868  ahd  1870  by 
Maynard  (1870).  They  no  longer  breed  there.  On  the  Maine  coast 
the  Arctic  tem,  like  the  common  tern,  has  steadily  increased  in  num- 
bers xtodac  protection  aiiice  its  low  ebb  due  to  tbe  war  of  the  milliners 
in  the  late  nineties.  Its  chief  breeding  grounds  there,  according  to 
Knight  (1908)j'are  Metinic,  Green,  Ibchias  Seal  Islands,  and  Mati- 
nioDS  R6ck,  where  it  nests  with  thd  cbnunon  tern.  It  arrives  from 
the  south  from  the  middle  to  the  last  of  May.  Its  arrival  on  the 
southern  coaist  lof  Labrador  is'  at  about  the  same  tune.    Turner 
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(1886)  says  that  this  tern  is  one  of  the  eartietf  birds  to  arrive  at  St. 
Michael,  Alaska. 

The  earliest  date  recorded  waa  April  20,,  a  very  earlj  aeaaon,  abowing  tbat 
the  terna  only  await  the  movemoit  of  tbe  aea  Ice  to  appear  In  any  locality. 
They  become  very  ahnndant  by  the  middle  of  Uay. 

Murdoch  (1885)  reports  that  the  tern  arrives  at  Point  Barrow, 
Alaska,  about  June  10. 

Nesting. — ^The  Arctic  texn  prefers  to  breed  in  colonies  of  its  own 
species,  but  it  is  not  rare  to  find  a  few  common  terns  in  these  colonies 
or  to  find  a  colony  composed  largely  of  common,  terns  with  a  few 
arctic  terns.  In  Alaska  they  are  often  associated  with  Aleutian  terns. 
Turner  (1886)  says  their  nests  are  sometiqies  plooed  wiUiin  2  feet 
of  each  other,  and  apparently  without  cauaing  animosity  betwemi  tbe 
species.  Sandy  or  rocky  islands  are  usually  chosen,  and  the  nests 
are  scattered  more  o^.less  thickly  over  the  ground.  Grinnell  (1900) 
states  that  in  Alaska  he  did  not  find  the  bird  in  colonies,  as  two  nests 
vere  seldom  within  a  hundred  yards  of  each  other;  usually  only  one 
pair  were  found  at  a  pond.  Small  islets  were  often  selected,  but  he 
occasionally  found  this  species  nesting  on  the  tundra  a  quarter  of  a 
mile  from  the  nearest  lake. 

Nelson  (1886)  says:  ' 

Along  both  gborea  of  Bering  Sea  and  npon  botli  ahorea  of  the  adjoining  Ajctlc 
vatera  thla  bird  la  very  common.  It  nesta  wherevM-  fonnd  In  this  region,  and 
ocnm  lndlller«ntly  either  In  the  Interior  along  tlie  coursea  of  tbe  ilvera,  or  on 
the  salt  marahes  and  barren  Ulands  on  the  aeacoaat.  *  *  *  It  nests  on  aome 
of  the  sterile  Islandfi  of  the  North,  In  fiocka,  npon  the  bare  sandy  or  pebUj' 
ground,  with  no  trace  of  any  arUfldal  nest  *  *  *  On  tbe  eastern  ah«re  of 
Bering  Sea  T  have  only  found  It  nesting  ringly,  In  pairs  scattered  here  and  there 
over  the  marahes,  and  In  one  Instance  three  palra  were  fontfd  occupying  Oie  same 
man  laland  In  a  lake,  which  Is  the  largest  number  I  found  nesting  In  dose 


This  goes  to  show,  as  he  says,  '^that  the  birds'  habits  vary  greatly 
with  the  locality."  Hinckley  (1900)  fonnd  the  Arctic  tern  nesting 
along  the  Sushitna  and  Knskokwim  Rivers  *'  evien  in  high  mountain 
vdieys."    Turner  (1886)  eatys: 

They  breed  In  tbe  low  grounds,  preferably  a  low,  damp  Island,  such  as  thoee 
at  tlie  northern  end  of  the  canal.  At  this  place  hundreds  of  nests  were  dls-' 
on«Ted  In  3070. 

Falden  (1877)  found  several  pairs  of  Arctic  terns  breeding  in 
latitude  81°  44'  on  Bellots  It^and,  on  August  21.  The  land  was  cov- 
ered with  snow,  and  from  one  nest,  in  which  was  a  newly  hatched  tern,' 
the  parents  had  thrown  out  the  snow  so  that  the  nest  was  surrounded 
by  a  border  mwked  by  their  feet  E  inches  above  the  general  level. 

The  Arctic  tern  is  more  inclined  to  annt  nesting  material  than  is 
tile  common  tern,  and  its  nest  is  generally  merely  a  hoDow  in  tiw 
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sand,  gravel,  or  moss  or  in  the  rocks.  Occasiobally  a  thin'lming  of 
dry  grasses  is  used,  but  an  elaborate  nest  is  rarely  or  never  seeiL 
Turner  (1886)  says: 

The  nest  Is  merely  a  bare  spot  on  tlie  ground,  Sometlines  a  few  blades  of 
gran  Burround  tbe  margin  of  the  nest,  but  these  seem  to  be  more  the  result  ot 
cleaalng  off  B  bane  spot  than  an  attempt  to  ooottnMt  a  nest 

Palmer  (1890),  who  found  this  the  only  species  of' tern  at  Funk 
Island,  says  that  the  eggs  were  laid  on  the  bare  tocbs,  often  with 
brokm-  pieces  of  granite  or  pebbles  sometimes  gathered  from  a  dis- 
tance arrai^;ed  about  theln  in  a  circle.'  In  some  ca^es  he  found  bones 
of  the  great  auk  used  in  the  same  maijner.  Occasionally  the  eggs 
w«<e  laid  in  depreesiona  in  the  gravel,  among  ntiusael  shells,  in  crev- 
ices,  amid  tanj^ed  masses  of  chi^nreed  6  inches  hi^  that  was  dead, 
in  a  circle  6  indies  about;  also  in  depivssioDs  in  dead  grass  as  if  a 
moused  nest  had  heeA  appropriated.   McGregor  (1902)  says : 

A  tTpical  nest  was  a  deprMBion  1  Inch  deep  hj  5  lach«s  In  diameter,  lined 
with  dry  grass  and  weed  stalks. 

Parry  (1824)  says:  ,     .         ! 

The  nest  In  which  the  eggs  are  deposited,  and  each  of  irtUch  generaUr  ccn- 
talned  two,  consisted  merely  of  a  small  Indentation  In  the  groDBd,  witbout  ray 
downy  feathers  or  other  material. 

[Author's  note:  Egga. — Tita  Arctic  tern  raises  only  one  brood 
in  a  season  and  the  set  usually  consists  «£  two  eggs;  thueeeiggB  an 
often  laid,  but  larger  nunrinca  are  T«y  rarb.  A  -very  large  majority, 
or  neariy  all,  of  the  sets  collected  in  the  far  north  consist  of  two  e^gs. 
The  eggs  can  not  be  distinguished  from  those  of  the  commoil  fern 
by  any  constant  or,.even  prevailing  character,  thcu£^  they  seem  to 
average  a  trifle  darker  in  «olor  aad.nioi«  loundad  in  ^ape^  wbich 
varies  from  ovate  to  rounded  ovate.  The  ground  color'  vafice 
gnatly;  in  the'daikett  eggs  it  ia'^HrBSsefe  htanm"  or  *^ Dresden 
biovn";  in.otbeiB-it  is  "  Saeeardo^  oUv«,"  "feni'oliita,''  br  ^daA 
oUto  bufE'l;  and  in  the  lighted;  «gg  '^i^atar  graea''  or  '^^pale  diTS 
buff."  The  eggs  are  more  or  less  irregulMi^epotted  or  bkAchedwitli 
the  darker  shades  of  brown,  such  as  **  chaetura  black,""  bone  brown)" 
or ."  chestnut  brovn,"  and  often  t^are  a^  underlying  spots  of  van- 
ous  shades  of  "  brownish  drab  "  or  "  6cru  drab."  The  mcaBuvaasBts 
of  123  egg«  in  tb^  Unit^  States  National  Uuseum  average  11  by 
29Ji  millimeters;  the  eggs  Motrins  the  four  extremes  laeasnte  46  hj 
32  md  ,37  by  27  miUimetors. 

PUtv*aff4t.~rtbib  permd  of,  iivmbation  ds  pri9biU)ly  about'  91:  dsTS. 
Both  Bey«s  incubate,  .  Thq  downy  youqgof  the  Ardtlc  tern  msy  be 
distinguished  from  that  of  any  other  Anerioaa  tern  by  the  iUat^  or 
dusky  fEoatal:spaoe,  wluott  inclHdea-the  lerea  and  e;tta]idB  aeroas  the 
base  of  the  bill.    This  dark  area  matches  in  color  the  dark-colored 
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throat,  Trhich  varies  from  "dusky  drab"  ta  nearly  black.  The 
breast  is  pure  white,  becoming  more  grayish  posteriorly.  The  upper 
parts  show  at  least  two  distinct  color  phases,  both  of  which  are 
sometimes  found  in  one  brood.  In  the  brown  phase  the  head,  back, 
and  wings  vary  from  "  cinnamon  "  to  "  pinkish  buff."  In  the  gray 
phase  these  parts  are  "  pale  drab  gray  "  or  **  pale  smoke  gray,"  shad' 
ing  off  gradually  into  the  white  or  paler  color  of  the  under  parts.  In 
both  phases  the  head  is  distinctly  spotted  and  the  back  is  heavily 
mottled  or  variegated  with  "  fuscous "  or  black ;  the  markings  are 
osaally  blacker  in  the  brown  phase  than  in  the  gray.  The  plumage 
appears  first  on  the  wings  and  scapulars,  then  on  the  sides  of  the 
breast,  and  the  last  of  the  down  is  seen  on  the  head. 

The  Juvenal  plumage  is  fully  acquired  by  the  time  the  young  bird 
is  fully  grown.  In  this  plumage  the  forehead  and  crown  are  grayish, 
the  latter  mottled  with  bbu^,  which  increases  on  the  anricolars  and 
occiput  to  practically  solid  black.  He  back  and  wings  are  **  deep 
gull  gray,"  each  feather  of  the  back,  scapulars,  and  wing-coverts 
being  edged  with  pale  buffy,  with  a  subterminal  dusky  Imnd  and 
fine  dusky  sprinkling;  these  markings  are  most  conspicuous  on  the 
scapulars.  The  tertials,  secondaries,  and  inner  piimaries  are 
broadly  edged  with  white,  lliere  is  considerable  dnsky  and  some 
pale  baff  near  the  etnds  of  the  tail  feathers.  The  nnder  parts  are 
T^ite,  wa^ed  with  pale  brownish  tints  on  'he  throat,  breast,  and 
sides.  This  plumage  seems  to  be  worn  Dutil  the  birds  leave  in 
September,  but  it  is  probably  partially  molted  in  the  fall  to  produce 
the  first  winter  piumage,  which  is  similar  to  the  adult.  Subsequent 
molts  and  plumages  are  apparently  similar  to  those  of  the  common 
tern,  inolndii^  the  fordamdica  plumage.} 

Food. — ^The  food  of  the  arctic  tern  is  the  same  as  that  of  the  other 
terns  found  in  the  same  region,  and  consists  chiefly  of  small  fish, 
such  as  capelins,  and  sand  eels  or  sand  latmces,  and  the  fry  of 
lai^r  fish.  Small  crustaceans  are  also  eaten.  The  method  of  cap- 
ture is  the  same  as  in  the  case  of  the  other  terns.  Scanning  the 
water  with  down-turned  head  and  bill  from  a  height  of  80  or  40 
feet,  this  little  tern  falls  with  the  speed  of  an  arrow,  strikes  the 
water  wiUi  a  splash,  and  often  disappears  completely  below  the  sur- 
face in  order  to  captun  its  prey.  As  it  rises  from  the  water  it 
shakes  its  plumage  vigorously,  and  the  fish  may  be  seen  hanging 
from  the  bill.  Occasionally  it  throws  the  fish  into  the  air  either 
for  pure  fun  or  to  grt  a  better  hold.  Sometimes  the  tern  drops  the 
fish  but  catches  it  again  before  it  has  fallen  more  than  a  yard  or 
two.  The  presence  of  the  fish  in  the  bill  never  interferes  with  the 
capacity  of  the  bird  to  scream  or  cry  out.  '  In  fact  the  fish  bearer 
generally  screafhs  constantly  as  if  to  annoonce  its  mecesi  in  the 
chase. 
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Behavior.— 1  have  knomi  them  to  fly  directly  at  my  head  to  within 
a  few  feet,  when  they  suddenly  swerve  upwards.  As  they  dart 
down  they  emit  in  their  rage  a  rapidly  repeated  and  vibratory  6ut  tut 
or  kiky  ki&,  kHe^  followed  by  a  piercing,  screaming  tearr,  which  is 
shriller  than  that  of  the  commcsi  terns  and  ends  in  a  rising  inflec- 
tion, which  has  been  well  characterized  by.  Brewster  (1863)  as 
"  sounding  very  litre  the  squeal  of  a  pig>"  £te  says  **  the  bird  also 
has  a  short,  harsh  note  similar  to  that  of  Forster's  tern."  Qrinnell 
(1900)  says  that  the  teasing  eries  of.  the  young  "closely  reeembls 
t^  usual  note  of  the  white-thzo^ted  swift  iif  California." 

The  Arctic  torn,  like  the  common  tern,  kittiwa&e,  and  others,  is 
frequently  harassed  by  the  various  .species  of  jaegers,  and  after 
mudi  twisting  and  tuiiting  is  forced  to  drop  the  fish,  which  is  at 
once  snapped  up  by  its  pursuer.  Although  terns  frequently  quarrel 
among  themselves,  the  various  speciss  often  rest  jpeaceably  together. 
The  former  peraioious  .picactioc^  which  led  to  the  almost  complete 
annihilation  of  .terns  £or  milliimy  purposes  have  already  bean  de- 
H^-ihed  4t  laiigth  ui^r  the  common  tern:  It  is  fortmiate  that  these 
days  of  aLaughtex  ar^  passed.  The  iiu^-ease  of  tenu  -along  the  New 
England  coast  in.  the  last  10  or  1$  years  has  been  very  marked.  In 
regions  where  game  laws  ace  but  Uttle  underetoqd  or.  r^arded  the 
killing. of  such  eai^  victims  as  t^ms  still,  goes  q"-  I  have  seen  on 
ths  Labrador  coast  both  common  and  Arctic  .terns,  that  had  been  shot 
to  feed  captive  black  foxes. 

.  DiUcher  (1903)  quotas  Nortpn  in  r^ard  to  mortality  among  Hm 
young  of  ^e  Arctic  tern  on  'the  Maine  coast  as  follows : 

Abandant  as  tbfty  were  Utlog,  I  noticed  quite  im  extenstre  mortalitj  anranK 
the  downy  yoiuig,  and  their  deearbig  bodies  were  scattered  ever  tibe.  islaad. 
Tbere  was  ito  visible  cauae,  but  two  tbinga  encgaeted :  tbesiaelveft:— one  an 
eptdunte;  t|)e  other  that  the  damp,  cold  summer  Just  passed  had  not  snppUed 
sufflclent  warmth  and  raDlIght  to  beep  them  from  being  chilled. 

In  another  place  ( 1905 )  he  quotes  Cap^.  James  Etall,  of  Matinicns 
Kock,  Maine,  as  expressing  **  the  belief  that  food  is  scarce  and  starva- 
tion.;|s  the  cau^  of  m)ich  death  late  in  ti;te  summer."  Palmer  (1890) 
sayp:,  ... 

In  n*  Other  we<de«:ot  Urd  wltti  wboae  bceedlag.tasbJHi  I  am  f amlUar  ku 
natnre  baw  aa  prodigal  of  Ute  as  In  the  ease  of  Uie  young  t^nu  on  Funk  lB:aiid. 
The  onrtflce  of  the  gr(inKe  iw*  of  the  faland  has  been  corroded  by  time  and 
the  elements  to  such  a  degree  that  many  shallow  depressions  hare  been  rotted 
ae  It  were.  These  have  been  filled  with  water  by  the  abundant  rain  and  rorm 
veritable  deatb  trapa'to  the  ybiro'g  teroa.  Uan^  ditlNdi  leave  tlie  ntst  What 
a  Sew  ^ag»  oM  ^d  wxMdar  about..  Nunbeni  aieitbua  loat  amoof  tin  rocks 
aod  drwnted  .while  iKyMig  to  get}  back  to  tbelrparsjOts.  TUa^exptanatlon  t-eemi 
t()  me  to  account  for  tbe.nnmbera  of  dead  yonoK  f Qund  bi  ^e  pools. 
.  It  is  possible,  however,  thf^e  m»y  be  sam  otb«r.  explanation,  for 
young  terns  are  expert  swimmers. 
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Breeding  range. — Cirounpolar.  In  North  America,  south  on  thie 
Atlantic  coast  to  Massachusetts  (Mnskeget  Island) ;  in  the  interior 
soath  to  the  Qalf  of  St.  Lawrence  (Magdalen  Islands),  southern 
Queheo  (Point  de  Monts),  southern  Mackenzie  (Great  Slave  Lake), 
aonthem  Yukon  (Pelly  Lakes  and  Lake  Tagish) ,  and  southeaBtem 
Alado.  (Taku  Inlet).  The  coasts  and  islands  o{  Bering  8ea  south 
to  t^  Aleutian  and  Commander  Islands.  North  to  the  Arctic  coasts 
of  North  America  and  in  the  Arrtic  Archipelago  north  to  82"  norUi 
latitude  in  King  Oscar  Land,  Unmt  Land,  and  northern  (jreenland. 
In  the  Eastern  Hemisphere,  north  to  82°  north  latitude.  South  in 
Jfiurt^  to  bO"  north  latitude;  and  in  Asia  to  S2°  north  latitude. 

Breeding  grounds  protected  in  the  following  national  reserra- 
tlons :  Is  Ala^a,  Aleutian  Islands,  as  Amchitba,  Near  Islands,  Bange 
Island,  Semichi. 

•WhUerr  ron^e.— Antarctic  Ocean,  south  to  74"  south  latitude,  Wed- 
dell  Sea,  and  probably  Boss^  Sea  (off  Victoria  Land,  76**  52'  S). 
Iforthem  limit  of  winter  ran^  unkno'wn. 

Spring  m^d£ton.'~-NorthwaTd  along  both  coasts,  often  well  out  at 
sea.  Early  dates  of  arrival :  Massachusetts,  March  SO  to  81 ;  Davis 
Strait, 66^  north,  April  12;  Wellington Ohannel,  June  IS;  Greenland, 
81"  Zty  north,  June  16 ;  Washington,  Oi-eecent  L«ke,  April  16 ;  Ala^a, 
St.  Michael,  April  ^  to  May  16,  and  DemuN^tion  Pfmit,  May  81. 

Fall  migra^an. — Southward  over  sanui  routes.  Early  dates  of 
arrival :  California,  Point  Pinos,  August  4 ;  Peru,  Santa  Lucia,  Sep- 
tember 19;  Chile,  Arica,  October  4;  Argentina,  Mar  del-Plata,  Octo- 
berSl.  Latedateaof  departure:  Greenland,  81"  SO*  north,  August 26, 
and  Disco,  September  6;  Wellington  Channel,  August  29;  Franklin, 
Winter  Harbor,  September  S;  Keewatin,  Tork  Factory,  August  28; 
Ungava,  Koksoak  Biver,  September  15 ;  New  Tork,  Saratoga,  Octo- 
ber 8;  Massaehnsetts,  Cape  Cod,  October  24  to  November  9;  Alaska, 
Point  Barrow,  September  9;  British  Columbia,  Okanagan  Landing, 
October. 

Oaeval  records. — Accidental  in  the  interior,  where  records  are 
none  too  well  established.  Wisconsin  records  (Lake  Koshkonong, 
breeding,  June  1891;  Kelley  Brook,  September  21, 1887,  and  Mlton, 
May  27,  1899)  seem  to  be  authentic.  '  Becorded  twice  in  Hawaii 
(May  9,  1891,  and  April  80,  1902). 

Egg  dates. — Northern  Mackenzie :  Thirty-two  records,  June  14  to 
July  16 ;  sixteen  records,  June  23  to  July  5.  Maine  and  Nova  Scotia : 
Twenty-ux  records,  Jime  8  to  July  21;  thirteen  records,  June  15 
to  28.  Alanka :  Twenty-two  records.  May  4  to  July  1 ;  eleven  records, 
June  14  to  27. 
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I  Ediall  nerer  lorget  the-  thrill  of  (ilcwure  I  ntpmsmsed  when  I 
held  in  017  band,  for  the  first  time,  a  freshly  killed  roaeata  tern  and 
admired  vith  deepest  Teverenoe  tin  deliotte  refinedient  of  one  of 
nature's  loveliest  productions.  The  softest  oolors  of  the  sbmmer 
Ay  were  reflected  on  its  back  and  pbinted  winga,  while  its  breast 
glowed  with  the  faint  Udsh  oif  aotoe  rare  seadieU.  The  graeefol 
outlines,  the  spotless  purity  of  its  ddticate  plumage,  and  the  long 
tapering  tail  feathers  made  it  seem  like  some  ethereal  spirit  of  the 
heavens  which  it  was  saorilege  far  human  ba»ds  to  toucii. 

Having  been  always  iotimately  aseoc&ifted  oa  our  i^laatio  coast 
with  the  common  t«m,  it  has  suffered  with  that  speciM  in  the  perse- 
cution inflicted  on  these  birds  l^  lumters  for  the  millinery  trade. 
It  was  everywhere  tbreatciCed  with  ext«nainatiloai,  and  betsme  ex- 
tirpated in  many  localities  until  its  ra«c^  waa  -niufth  Astricted.  It 
fonuerly  bred  as  far  east  as  Maine,  ini  even  Nova  Scotia,  as  recently 
as  in  1912,  but  I  believe  it  is  no  longer  eMotoon  north  of  Cape  Cod. 
It  seems  t»  have  disappeared  soon  after  1S90  &om  the  coasts  of 
Kew  Jersey  and  Virginia,  where  it  was  oaoe  abundant.  It  has 
profited,  however,  from  the  protection  afforded  the  terns  in  favored 
localitieB,  and  is  now  increasing  on  the  Masssohiisette  coast  and  else* 
wh«e. 

iSTpf^fl^.— Audubon  (1840)  first  saw  tim  ,m>ecjea  in  the  Florida 
Keys,  where  he  was  told  that  it  arrives  aboat  the  10th  of  April. 
Baird,  Brewer,  and  Ridgway  .(1^^)  P"^^  the  following  interesting 
oooonnt  of  its  arrival  on  Fanlkner's  Island  in  Long  Island  Sound: 

It  makes  Its  aroearann  aboat  tbe  16tb  of  May,  seldom  ratyliig  tbree  days 
fmm  this  date.  At  first  six  or  el^t  of  tkese  birds  are  sgeb  wril  np  !a  the  air. 
Tbeaa  bover  anr  tbe  island  «  ^Ule  and  tlen  disappear,  Tha  next  dar  the 
same  IndlTldoals  retuni,  with  an  addition  of  12  or  more  to  their  nnmber;  bat 
none  of  them  allgtit  on  the  Island  nntll  the  third  of  fourth  daf-  After  this,  if 
nothing  disturbs  them,  their  number  Increases  vei^  fast 

Its  arrival  on  Muskeget  Island,  Massachusetts,  is  thus  described  by 
Mr.  Georg^  U.  Mackay  (1895)  :  .     . 

As  far  as  I  am  aware  Sterna  litnmdo  and  &  douaalH  tint  make  -their  appear- 
ance Id  Undieget  waters  any  time  after  the  Qrst  week  In  May,  and  they  are 
remarkably  constant  In  the  time  of  appearing.  In  1892  they  arrived  on  May  10, 
in  flocks  of  fifty  or  more,  drifting  sideways  before  a  heavy  southeast  raln- 
stonn.  In  1863  they  arrived  on  May  6,  with  light  sir  from  the  west-nMthwest 
and  elear  weatfter.  Tweotr  vane  first  obeaned  hovadng  ovar  'SonOi  Point. 
Mnsk^et  Island,  very  high  In  the  air.  About  Go'clock  p.  m.  two  wer^  ohearvetl 
to  come  quite  low  down.  The  next  day  they  were  arriving  tn  considerable  num- 
bers. Sylng  high  during  the  day  time  and  settling  down  after  sunset.    The 
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weather  wag  clear,  witta  &  light  sonttawest  wind.  On  tbe  lOth,  >t  sncrlae,  the 
Wltsen's  and  roeeate  tena  were  rising  In  vet?  Urge  namben  from  the  northern- 
middle  psrt  ot  UuBkeset  propw,  the  weather  being  ctear,  with  a  strong  sonth- 
wnt  wind.  On  the  11th  they  continued  to  Increase.  There  was  a  strong  south- 
west gale  during  the  ni^t,  dying  ont  la  the  forenoon. 

CovrtsMp. — ^Daring  th«  last .  week  in  May,  while  tbe  countless 
hordes  of  terns  are  gathering  on  these  breeding  grounds,  the  roseate 
terns  may  be  seen  flying  about  in  pairs  or  chasing  each  other  in  the 
air,  with  their  long  aleoder  tail .  feathers  streaming  behind ;  or,  in 
the  dense  flocks,  resting  and  sunning  themselves  on  the  beach,  their 
simple  conrtship  may  be  seen.  Both  birds  show  their  interest  in  each 
other  by  stretching  their  necks  upward  and  strutting  about  with 
drooping  wings  and  elevated  tails;  or  standing  side  by  side  they 
exchange  greetings.  Finally  the  accepted  suitor  mounts  his  mate 
and  stands  squarely  upon  her  back  for  a  Icmg  time,  with  frequent 
interlocking  of  bills.  The  nuptial  caress  is  most  deliberate;  tuid 
after  it  is  over  they  stand  close  together,  billing  and  cooing  and 
preening  each  o^r's  plumage. 

Netting. — ^The  finest  breeding  colonies  of  roeeate  terns,  so  far  as  I 
know,  are  at  CbatJiam  and  on  Muskeget  Island,  Massachusetts.  The 
most  important  of  these  is  on  Muskeget  Island,  a  low  sandy  island 
lying  between  Nantucket  and  Marthas  Vineyard,  which  has  been 
more  fully  described  under  the  common  twn.  On  my  various  vis^ 
to  this  island  X  have  always  found  roseate  tenis  nesting  heie  abund- 
antly, although  they  have  always  been  far  outmunbered  l:^  tbe  com- 
mon tern.  The  nests  of  the  conunm  tern  were  scattered  in  various 
situations  all  over  the  island,  and  oocasionaUy  a  few  nests  of  roseate 
terns  were  found  among  them,  but  the  main  strongh<dd  of  the 
roseate  terns  was  on  the  southern  extremity  of  the  island,  separated 
from  the  mwn  island  by  a  long,  narrow  beach ;  here,  except  for  a 
few  scattering  pairs  of  common  terns,  the  whole  population  was 
Doade  up  of  roeeates.  We  determined  this  fact  to  our  own  satisfac- 
tion  by  trapping  nine  of  the  birds  on  their  nests  in  snares  made  of 
very  fine  steel  wire.  This  usually  did  not  injure  the  birds  at  all,  as 
we  soon  released  them.  The  nests  were  closely  congregated  on  the 
highest  part  of  the  point,  particularly  along  the  crest  of  a  little 
ridge  which  rose  abruptly  from  the  beach.  They  were  mostly  well 
concealed  in  the  thick  growth  of  tall  beach  grass  (AmmophUa 
arundinacea) ,  which  grew  luxuriantly  at  this  end  of  the  island. 
Some  of  the  nests  were  hidden  among  the  poison-ivy  vines  (Shu$ 
radicani),  or  under  the  shade  of  herbaceous  plants.  Often  tbe  nests 
were  arched  over  with  the  tall  grass,  having  pathways  leading  to 
them,  and  almost  always  they  were  more  or  less  under  cover,  in 
marked  contrast  to  the  neste  of  the  oomnum  tern,  which  were  always 
in  open  places.    In  many  cases  the  eggs  were  laid  on  the  bare  sand, 
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but  genenll;  a  scanty  nest  was  formed  by  BcrH|uiig. together  a  few 
pieoee  of  diy  p»x  or  rubbish  to  partially  line  a  slight  hollow  in  tho 
sand.  The  method  we  empl<^ed  for  identifying  the  nests  is  the 
only  Bura  way  in  a  locality  tike  this;  it  ia  sdddm  pos^:^  to  see  one 
of  the  birds  sitting  on  its  nest;  for,  as  Hr.  Hackay  (189S)  says: 

Tbe  alann  la  given  tram  tilrd  to  bird  until  it  readies  thoM  st  the  fartheU 
Old,  who  hasten  to  lend  their  Tocal  atd  In  drfylng  off  their  common  enem;, 
thus  nnderlng  tt'ImpoeslbM  to  come  to  adr  concmite  nguAng  my  partlcriar 
nest  mnd  cggK  I  hare  bad  rooBttii  dmtt  down  at  uk  and^owewefr  demm- 
stration  of  anger  and  aoUcUnd*  wbea  I  IwvabaMieaNtilBlu  a' Wilson's,  teni 
nest  and  egga,  the  identlflcatloD  ot  wUcb  I  felt  fui..  IbaToaJso  )u4  tlw.Mme 
ezperfence  with  Wilson's  teen  as  the  assailant  wboi.  X  bSTe  baen  bosar  orer  a 
roseate'B  nest  and  egga.  It  must  not  therefore  always  be  assumed  that  Oie 
soUdtons  bird  Is  the  owner.  As  far  aB  my  observatlop  ahows  I  ataoald  say  that 
not  only  do  roseate  and  Wilson's  terns  lay  th^  eggs  Indlacrlrainately  at  times 
lA  each  othw'B  neMs,  bot  also  care  f«r  «acli  otlMr^  young  and  mkke  united 
battle  against  Intmdna. 

On  PenikeM  and  Weepec&et  Islands  the  roseate  terns  neat  mdSdy 
in  the  beach  grass,  poison  ivy,  and  rankhnbage  on  tbe' Idghw  parti 
of  the  islands,  whuv  their  nests  are  well  faiddeii.  In  the  suminer  of 
1916  I  Tlaited  a  large  and  populous  col<my,  oonristing  of  tatasy  thou- 
sand pairs  of  OMOmon  and  roseate  terns,  whicAi  had  reoMrfiy  b«en  eS' 
tablished  oeu*  l^e  extmuity  of  Nsusst  Bea^,  on  t£e  mainland  of 
Cape  Ood,  near  Chatham,  Mass.  This  is  probriily  au  orer 
flow  from  the  Uu^Mget  mlony.  Here  titi9  TOSMte  turns  wwe  nsstiiig 
under  eilnDar  conditioiui  to  those  noted  on  Mosk^et,  inidnly  <hi  tlie 
ridges  or  sand  dunes  heavily  overgrown  with  beack  grass,  but  sur- 
romided  by  common  terns  nesting  in  the  open.  On  FanlkMr^  Id- 
and,  h  Long  Island  Soosd,  Baird,  Brewer,  and  Bidgway  (1884)  say: 

While  ScHne  gaUier  a  few  dry  weeds  or  a  little  dry  Seaweed,  oChera  mal» 
€nly  a  hollow  ia  tbe  sand;  and  some  dE^oslt  thair  e^s on  the atmes  wlttont 
any  n^  ^  all. 

Audubon  (1840)  found  them  breeding  in  oHiridw^Ie  umahea 
along  the  riiores  of  scmt^em  Florida.   Rewrites:  ' 

At  different  times  tn  tbe  course  of  nearly  three  months  which  I  apent  among 
^e  beys  I  saw  flochs  of  20,  80,  or  more  pairs,  breeding  on  small  detached 
red^  Irilands,  scantily  famiahed  with  grass,  and  m  tbe  coinpany  of  handredi 
of  SasdWietL  tema,  The  two  species  appealed  to  agree  well  togeUwr,  and 
thdr  nests  wew  Intermingled.  The  fall  namber  of  e^S  of  the  present  apedef 
Is  three.  •  • .  *  They  were  deposited  on  the  bare  rocks,  among  the  roots  ot 
the  grasses,  and  left  In  fair  weather  to  the  heat  of  the  snn.  tike  those  of 
the  common  tern  and  other  spedes  Chey  are  dCIlCloas  eating.  Tbe  eggs  of  ttt 
Sandwich  ttm  were  more  attended  to  dnilog  the  day,  bnt  twwaat  aigbt  botf 
epectea  oat  on  tMr  agci. 

In  the  Bahamas  and  West  Indies  tJiey  sem  to  neat  in  open  situa- 
tnons,  with  Cabot's  and  Sooty  terns,  laying-  t^keir  eggs  in  hollom 
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in  the  sand,  on  bare  grouiid,  or  on  rocks  without  any  attempt  at  con- 
cealment or  at  nest  building. 

Eggs. — Some  observers  suggest  that  the  roseate  and  common  terns 
raise  two  broods  in  a  season;  fresh  eggs  are  often  found  late  in 
A\igust,  but  these  are  probably  laid  by  birds  that  have  failed  to  raise 
their  first  broods.  The  usual  set  consists  of  two  eggs;  three  are  fre- 
qoestly  found  in  a  nest  and  rarely  four.  The  larger  seta  often, 
tiiongh  not  always,  show  evidence  of  having  been  deposited  by  more 
than  one  bird. 

The  eggs  of  the  roseate  tern  are  similar  to,  and  often  indistin- 
guishable from,  those  of  the  other  small  terns ;  but  when  a  large  series 
is  compared  with  others  the  average  difference  is  well  marked. 
They  will  average  a  trifle  longer  and  the  markiiigs  are  smaller 
and  more  evenly  distributed,  with  fewer  of  the  large  bold  mark- 
ings when  compared  with  a  series  of  eggs  of  the  common  tern. 
There  is  less  variation  in  the  ground  color,  which  ranges  from 
"  cream  buffi  "  to  "  cartridge  buff  "  or  "  pale  olive  buff."  The  darker 
and  richer  colcas  of  other  terns'  eggs  are  seldom,  if  ever,  seen  in  this 
species.  A  majority  of  the  eggs  are  evenly  sprinkled  with  small- spots 
or  dots  over  the  entire  surface,  either  with  or  without  an  occasional 
larger  spot ;  these  spots  are  seldom  large  enough  to  be  called  blotches 
and  never  as  large  and  conspicuous  aa  they  are  on  the  eggs  of  the 
oonmion  tern.  These  markings  are  in  the  darker  shades  of  brown 
from  "  warm  sepia  "  to  "  dark  clove  brown."  There  are  often  numer- 
ous spots  of  various  shades  of  violet,  plumbeous  or  lavender  gray, 
underlying  the  darker  markings.  In  shape  the  eggs  vary  from 
ovate  to  elongate  ovate,  usually  quite  pointed.  The  shell  is 
smooth,  thin,  and  without  luster.  The  measurements  of  87  eggs, 
in  the  United  States  Nation^  Museum,  average  43  by  80  miUi- 
meters;  the  eggs  showing  the  four  extremes  measure  45.5  by  31,  43.5 
by  32,  38  by  30,  and  44  by  27.5  millimeters. 

The  exact  period  of  incubation  was  found  to  be  31  days  by  Prof, 
Lynds  Jones  (1906),  who  has  also  givok  ns  (1003)  a  good  account  of 
^e  process,  as  follows: 

In  two  cases  that  were  nnder  careful  observaUim  for  swne  time  both  parents 
partormed  the  <Mce  of  Incnbatlon  la  regaUr  turn.  Tbe  one  tbat  I  lodged  to 
be  the  female  brooded  the  egga,  tucUng  them  «arefnlly  mider  her  feathers, 
but  tbe  male  merely  stood  above  them,  apparently  shleldlDg  them  from  the 
bDrolng  sun,  while  tbe  female  w«U  for  a  lunch  and  bath.  The  tncomlng  bitrd 
ottered  a  peculiar  rattling  sound  Just  before  alightlug  some  20  feet  from  the 
nest,  when  the  brooding  bird  got  up  and  Immediately  flew  esray.  Tbe  rdl^ 
carelessly  sauntwed  toward  the  nest*  made  betleve  ptditnK  up  food  when  it 
reaebed  tbe  nest,  then  stood  over  It  a  moment  bdore  settling  flowo,  If  tbe  fe- 
male. Neither  bird  remained  on  tbe  nest  over  an  bour;  th»  male  vsnally  leas 
th«n40mlDules,  not  waiting  for  tbe  Xenuile  ti>  appear,  evvrftUne-tef ore  leaylagi 
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Toung. — ^In  the  same  paper  Mr,  Jones  glvea  ub  the  regolta  of  his 
observations  on  the  behavior  of  the  young  terns  in  iiie  following 
words: 

Tben  Is  no  unUomlty  la  the  devdiqunent  of  tbe  liuttim  to  amime  piotec- 
tlve  atdtadea.  With  ^me  young  tbwe  Is  no  evidence  of  sucb  «i  InstlKt 
while  tbey  remain  In  tbe  nest,  while  with  otliers  there  seems  to  be  aimo^f  u 
soon  as  Qie  Shell  Is  cast  All  of  the  yonns  from  die  beginning  of  the  pb- 
ftathan  gave  ntdenoe  of  the  Instinct  well  developM.  Some  yotiag  left  the 
neet  two  dajt  aftce  babdilact  n»«  ramalaed  for  fOnr  days,  Wliea  paittr 
feathered  birds  on  the  uplands  were  taken  from  their  hiding  idacea  In  the  grass 
or  bnahefl  their  taiden<7  was  to  Cry  to  ran  away  instead  of  hiding  again  when 
replaced  on  the  ground.  Those  on  tbe  beach  treated  the  same  way  would  In- 
variably take  to  the  water  If  not  prevented.  Etven  the  yonn^  npon  which  tbe 
ptsfeathers  were  barely  showing  freqaentb^  took  to  tbe  water  and  btcm 
readily.  In  biding  tbe  Urda  were  content  to  annlate  tbe  ootrtcb,  biding  enly 
the  bead  and  often  leaving  the  wbols  body  exposed.  Xbey  were.alwa^  caretal, 
however,  to  keep  the  white  nnderparts  welt  concealed' 

Unlike  the  guila.  the  terns  do  not  swallow  tbe  food  and  then  regurgitate  tx 
tbe  young,  but  carry  the  Bsh  tn  the  beak  directly  to  the  young. 
After  studying  the  feeding  t>nicess  at  close  range  for  ftome  ttme  I  be- 
came «)nvlnced  that  tbe  old  birds  do  not  staff  t^'fldtdowa  tbe  thzoat  of 
the  young,  but  only  thnuit  Its  head  into  the  moath  far  enoosb  fOr  the  throat 
musdea  to  grip  it,  when  the  ytwng  bird  awaUows  for  himself.  The  sand  launce 
{Ammodytes  americanus)  was  the  chief  fish  food,  probably  because  It  Is  so  soft 
and  easily  digested.  A  4-lnch  fish  could  not  manage  to  get  wholly  inside  t 
4-Inch  bird,  eo  the  tail  was  laft  stilting  out  for  fattii«  constunptl<».  Bven  vitt 
tbe  young  able  to  fly  the  Ab'a  bead  reMed  In  thp  prUtfttra  glssard,  while  tto 
tall  was  scarcely  mwe  Cban  coaceajfld  la  th«  ttaioab  Hr.  Field  iDdneed  om 
Moskeget  yoimg  common  tern  to  part  with  his  dinner  of  two  young  herrlngi 
and  one  sand  Itiunce.  Usually  but  a  single  flsh  was  found  in  tbe  digestive 
tract  of  the  young. 

The  downy  young  merely  raised  thetr  beads  and  opened  their  moutte  for 
find,  when  very  hnngry  nttmag  a  faint  peep^  but  tlte  yoang  ones  aUe  ta 
fly  were  made  to  dance  tax  \hHt  dibber.  WHh  widely'  gaping  jbbntb  asd 
wlogs  held  aUaAo.  they  executed  a  aurprlsingly  flue  clog  to  their  own  pieitliic 
music  In  one-case  a  young  bird  called  for  lunch  Just  20  minutes  after  reocAving 
a  good-sized  fish.  He  was  pot  fed,  however,  until  half  an  boiir  after  his  )ast 
innch.  I  baVe  repeatedly  -seen  tha  old  birds  swallow  thiee  and  four  aiad 
Iannce»  tn'r^ld'HacaaBSlou^  TMB' cnloiir  «I  IJSOO  Mdblrda  and  tbelr  1.900 
young  most  consnme  great  qoantities  of  the  sand  laasee.  ytf.  the  -soiiply  dees 
not  sean  to  dlmlDlsh. 

It  was  Interesting  to  watiA  the  oM  birds  come  In  wttb  a  flsh  dangling  fmn 
me  bmir.^  Aif  It  pMMd  close  dlong  tbe-btech  «acli  ytWiig  bird  fn  tnm  ctaKbored 
for  the  msraeL'  Wkea  ttie  old  bird  aKiroached  the  place  where  Ita  young  had 
been  last  seen  It  sHmmed  above  tlK  atones,  hatting  now  and  then  before  a 
partlenlarly  vodfiirone  youngstn',  then  either  passed' o«  or  clrcledback  l» 
look  farther,  finally  eltlier  flndlng  Its  own  yonng  or  golnig  to  anetber  place 
wbei«  another  ywmg  bad  beeti  Mt  I  was  eager  to  Baiow  hoWtte  old  Utds 
could  recogntKe  tholr  own  ofl«prlng'««ong  ttie  nulUtiiae  yA&A  looked  CKRcUr 
alike  to  me.  It  memed  tncreiJIblfl  ttiat  they  depended  upon  aight,  or  wby 
should  their  almost  actually  touch  the  yonng  each  time  before  deciding  tbe 
mattert  I  ws»  tonxA  to  the  coaelualaB  dtat.  tbe  sanss  Of  BMell  anut  play  an 
Important  part  tn  the  Bnal  determination. 
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Later  In  the  aeAt[jt  701114:  blrdit  were  seen  foUowlnx  tbe  old  birds  to  when 
tber  flalied,  aXi  the  irtiUe  londly  calUng  for  fopd.  I  was  prepared  to  see  the 
n>oi«eI  detlrered  wUle  ttie  birds  Wen  rtlU  Byiog,  after  the  manner  of  the 
swallow,  bnt  it  ms  never  m>  done.  The  Toong,  at  least,  must  flrst  rest  apon 
the  water  or  land,  then  the  old  nsaall;  aettled  ft>r  the  moment  of  the  delivery, 
the  7omig  bird,  first  shaking  his  feathers  well  before  rising  and  following. 
Dnrtng  the  second  wedi  In  Angost  young  birds  were  lo  be  seen  and  heard  about 
Great  Hart>or  and  Pensance,  but  none  appeared  to  be  fishing  for  themselves. 
Up  to  OiIb  Ume,  there  appeared  no  ev]d«ice  that  either  the  old  or  yonng  had 
begun  to  molt. 

Plumage. — The  downy  young  of  the  roseate  tern  can  be  readily 
distingaished  from  the  young  of  the  other  species,  with  which  it  is 
associated,  t^  certain  well-marked  characters.  Its  general  appear- 
ance is  more  grizzly,  more  Gnely  and  evenly  sprinkled  vrith  smaller 
spots,  whereas  the  young  common  and  arctic  terns  are  more  boldly 
spotted  with  a  more  conspicuous  pattern.  The  texture  of  the  down 
is  more  hair-like,  particularly  on  the  heads,  necks,  and  throats  of 
the  younger  birds.  In  this  respect  and  in  the  texture  of  the  dovm 
on  the  back  there  is  a  striking  resemblance  to  the  young  chick  of  the 
royal  tern.  In  the  newly  hatched  chick  the  downy  feathers  of  the 
back  and  wings  stand  out  separately,  round  and  fluffy  at  Uie  base, 
bat  tapering  to  a  fine  point  at  the  tip.  There  are  at  least  two  distinct 
color  phases  in  the  doWny  young,  brown  and  gray;  in  the  brovm 
phase  the  color  varies  frcnn  "pinldi^  buff"  or  "cream  buff"  in  tibe 
youngest  birds,  to  "cinliaman  buff"  or  "chamois"  in  older  birds; 
in  the  gray  phase  the  color  varies  from  "pallid  neutral  gray"  to 
"  pale  neutral  gray";  in  both  phases  the  upper -parts,  including  the 
throat,  sides  of  the  neck,  and  flanks,  are  unifbrinly  and  thickly 
spotted  with  small  spots  of  "  dark  neutral  gray "  or  dull  black. 
Only  the  central  nnder  parts  are  vrtiite.  The  dusky  throat  of  the 
young  common  tern  is  replaced  by  a  pale  grayish  area  or  one  uni- 
form in  color  with  the  upper  parts.  Another  distinctive  character 
is  the  color  of  the  feet ;  whereas  in  young  common  and  arctic  terns 
these  are  in  light  shades  of  flesh  color,  reddish,  or  orange,  in  the 
young  roseate  tltey  are  much  darker,  "russet  vinaoeous"  in  tiie 
youngest,  to  "sorgham  brown"  or  "Hay's  brown"  in  older  birds, 
and  finally  darkening  to  dull  black  in  large  dovrnies  and  juvenals. 

The  first  phimage  appears  on  the  scapulars  when  the  young  bird 
is  half  grown.  In  the  brown  phase  this  is  a  rich,  "clay  color";  in 
the  gray  phase  it  is  pale  buff.  The  wings  are  the  next  to  bectmw 
feathered.  The  jUTenal,  or  first,  plumage  ^  unlike  that  of  the  com- 
mon  tern;  it  is  more  boldly  and  conspicuously  marked  with  black 
and  white;  the  feathers  of  the  back,  scapulars,  and  tertials  are  pub* 
teiminally  barred  v^th  brownish  black  or  heavily  marked  with 
U-shaped  or  V-4>Aped  spots  of  the  saiue;  tin  scapulars  and.tertials 
have  several  such  markings  or  a  variegated  pattern  of  them.    When 
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the  plumage  is  fresh  these  feathers  are  broadly  iL^gined  or  tipped 
with  "  pinkish  buff,"  but  this  color  fades  out  to  white.  Often  then 
buSy  areas  are  findy  sprinkled  with  dwi^;'tbe  outer  tail  feather 
on  each  side  is  unmarked,  but  the  others  are  more  or  lesB  dnAj 
near  the  tips.  In  the  juvenal  plumage  young  roseate  terns  have 
faintly  rosy  breasts  and  black  or  blackish  feet,  whereas  in  yotug 
common  terns  the  breasts  are  white  and  the  feet  pale  flesh  color  vt 
dull  reddish.  The  change  into  the  first  winter  plnmager  eariy  in  the 
fidl,  is  accomplished  by  a  partial  molt  of  the  body  feathers.  Esiiy 
in  the  spring  a  complete  prenupCial  molt  takes  place,  at  which  all 
of  the  mottled  feathers  disappear,  ihe  black  cap  is  assumed,  and 
meet  young  birds  become  indistinguishable  from  adults.  I  ban 
never  seen  a  "  porilandica  "  plumage  in  this  species. 

Adulta  have  a  complete  postnuptial  molt  in  August  and  Septem- 
ber, or  later,  at  which  the  adult  winter  plumage  is  acquired;  die  ro^ 
breast  is  replaced  by  white  and  the  white  forehead  is  assumed.  Tbef 
also  have  a  complete  prenuptial  molt  in  the  early  epting  which 
produces  the  full  nuptial  plnntage. 

Food. — In  the  swift  tide  rips  about  the  sandy  shoals^  where  the 
voracious  bluefish  drive  the  aoall  fry  to  the  surface  in  great  schools, 
the  teanaa  find  a  fruitful  feeding  ground,  for  the  little  fish  in  their 
attui^ts  to  escape  from  their  counies  below  only  betray  thamsalvee 
to  the  hungry  birds  above  as  th^  huddle  together  apd  skip  along  the 
surface  in- their  fright  liere  the  terns  gather  in  excited  throngl 
and  turn  the  tables  by  showing  the  fl^ermen  -when  to  troll  for  bine- 
fish.  In  return  the  fishermen  shoot  the  birds  for  their  ^umage  or 
rob  them  of  their  eggs.  So  the  stmg^  for  existence  gave  (w,  and 
the  weakest  individual-*in  this  case  th^  t^y  nwanow — always  gets 
the  worst  of  it,  for  at  best  he  can  only, "  jump  from  the  frying  pan 
into  the  fire."  Mr.  William  Brewster.  (1879)  has  well  described  it 
as  follows: 

It  U  an  iDter^tliis  Bigbt  to  onttt^  tbe  birds  collect.  A  moment  befbic  pe^ 
hdpa  eolr  a  tew  vere  to  M  Seea,  UUnreljr  winnevinff  Kheit  war  aloug  Om 
above;  bDtl|i,ai):iiH;re4IM7.Bhartid>ttce  of  fiioaUid  inckr  dtocoveicr  tt  asebool 
Is «aiToiiQd«d  by  fanndreila  t)f.ti|jq£etloif%  ends  nerfect awann  of  eaier,  boagrr 
birds  poises  over  tbe  spot  Dozens  dasfa  down  at  once,  cleavinf  the  water  llk« 
dartq,  and,  rising  again  Into  Uie  air,  shake  tbe  salt  spray  from  their  featbeif 
by  a  single  energetic  movement,  and  mate  ready  for  a  fraeb  plmiKe.  Ever; 
bIHl  anong  tBem  Is  Bcreamti^  Us  aUrillest,  and  tbe  excttem«tt  waxes  Hst  and 
tartvus.  ;BtneaU>  the  IrineABta  an  makU*  tbB<  Water  boll  by  tbetTMVue 
rpebes,  atad.^erf  la  fan  qod  prqfltlei  all  inve  tbe  onf^tDpate  ^ey.: 

Th«  fbod  of  the  ir^fsoite  tern  consists  afanost  ftholty  of  'small  fishes, 
but  Andubon  (ISifSy  found'thein  feedlng'abo  on  "a  kmd  of  small 
mollusifmd  animal  whi«fi  ficttts  near  the  surftc^,  and  bears  the  name 
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of  'sailor's  button.'"    Professor  Jones  (1903)  identified  the  follow- 
ing species  of  fishes  dropped  on  their  breeding  grounds : 

Sand  lauace  (J,>M»o(ltf(e«  americamtt),  cunner  ITautogoU^bma  odapsrua), 
mullet  {Muffit  curtma),  poLlock  iPotlachiti*  virena),  flounder  {Pseudoplenro- 
nedes  americanut),  and  young  herrlug  (species  not  determined).  Of  all  the 
food  the  sand  launce  comprised  not  less  than  80  per  cent 

Behavior. — ^The  flight  of  the  roseate  tern  is  excaedingly  light  and 
graceful;  it  is  the  greyhound  of  its  tribe,  the  longest,  slenderest,  ajid 
most  highly  specialized  of  the  terns.  As  it  floats  along,  with  its  long 
tail  feathers  streaming  out  behind,  it  seems  to  cleave  the  air  with 
the  greatest  ease  and  swiftness,  like  a  slender-pointed  arrow.  Its 
downward  plungeB  into  the  water  for  its  prey  are  swift  and  accurate ; 
it  often  goes  beneath  the  surface  and  generally  emerges  with  a 
tiny  minnow  in  its  bill.  Its  ^ape  and  movements  will  generaUy 
serve  to  identify  it,  and  if  near  enough,  its  black  bill  is  a  good 
field  mark. 

Its  voice,  however,  is  the  surest  means  of  identification,  for  it  is 
entirely  unlike  that  of  the  other  terns  with  which  it  associates.  Its 
alarm  note  seems  entirely  out  of  keeping  with:  its  grace  and  beauty 
of  form  and  color,  for  it  is  harsh  and  grating,  a  prolonged  ra^ii]^ 
cry,  like  the  syllables  **  kreek  "  or  •*  crack  "  or  "  kraak,"  louder  and 
(m  a  lowet'  key  than  the  cries  of  other  terns.  Mr.  Brewster  (1879) 
has  likened  this  note  of  excitement  or  anger  to  the  sound  made 
"t^  forcibly  tearing  a  strong  piece  of  cotton  cloth."  He  also  ob- 
serves that  its  usual  note  is  "  a  soft  mellow  hew-it,  repeated  at  fre- 
quent intervals,"  which  I  have  recorded  in  my  notes  as  *'  knlick,"  • 
musical  note  heard  on  its  breeding  grounds  when  undisturbed. 
This  is  usually  in  sbft  conversational  tones,  mingled  with  a  variety 
of  cackling,  chattering,  and  gurgling  notes. 

The  roseate  tern  is  intimately  aseoci^^  on  its  breeding  grounds 
with  the  common  tern,  the  laughing  gull,  the  Cabot's  tern,  and  the 
sooty  tern  in  different  portions  of  its  range,  all  of  which  species 
seem  to  live  with  it  in  reasonable  peace  and  harmony.  It  is  gen- 
eraUy a  peaceful  and  harmless  neighbor,  even  friendly  and  sym- 
pathetic at  times  in  helping  to  care  for  the  young  of  others.  At  other 
tmiee  it  seems  to  be  very  pugnacious,  attacking  and  severely  mauling 
a  Btrange  young  one  which  wanders  too  near  its  own  young,  or 
quarreling  with  other  adalts  of  its  own  or  other  species.  On  Muske- 
get  its  chief  enemy  uaed  to  be  the  sbort^eared  owl,  a  pair  of  which 
Jived  on  the  island  and  mised  havoc  among  the  tents ;  the  owls  were 
finally  killed,  however,  in  the  cause  of  bird  protection.  Cots  have 
hem'  brought  to' the  isluid,  where  they  did' so  much  damage  that 
they,  too,  were  removed.  Marsh  hawks  and  crows  occasionally  visit 
the  islands  and  probaMy  kill  some  young  terns,  i 
174785—21 ^18 
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FaU. — By  the  first  or  middle  of  August,  vhen  the  young  birds 
hare  been  taught  to  fly  and  fish  for  themaelTes,  both  old  and  yoong 
birds  begin  to  move  away  from  their  breeding  gronnds  and  wander 
about  the  coasts  and  islands  in  search  of  food,  often  straying  far 
north  of  their  breeding  haunts  at  this  season.  They  often  congre- 
gate in  large  flocks,  following  the  schools  of  small  fish,  resting  and 
roosting  on  the  sand  beaches  and  sand  bars.  Their  time  for  depar- 
ture for  the  south  depends  on  the  food  supply,  but  they  usually  be- 
gin to  disappear  in  October  and  before  the  end  of  the  month  are 
all  gone.  They  are  said  to  follow  the  schools  of  bluefish,  or,  at  least, 
to  disappear  with  them.  Their  fiUl  migration  carries  them  b^ond 
the  limits  of  the  United  States  to  their  winter  quarters  in  tiie 
Bahamas,  the  West  Indies,  and  the  coasts  of  South  America. 

DismBunoN. 

BreediMf  range. — In  .North  America,  along  the  Atlantic  coast  from 
Kova  Scotia  (Sable  and  Noddy  Islands)  locally  to  New  York  (Lung 
Island  and  vicinity) ;  Florida  (Tortugas) ;  formerly  in  New  Jer- 
sey and  Virginia.  Bermuda  and  Bahama  Islands  (Acklin,  Eleuthers, 
etc.),  the  Lesser  Antilles  (Antigua,  Chiaddoupe,  Dominica,  Granada, 
etc.),  and  westward  to  Venezuela  (Aruba  Island)  and  British  H(»i- 
duras.  In  the  Eastwn  Hemisphere  on  tht  coasts  of  the  North  Sea 
and  Atlantic  Ocean  from  57°  north  latitude  to  the  A^dit^TBoean, 
the  Azores,  Madeira,  the  coasts  of  Africa,  Madagascar,  Ceylon,  and 
southern  China.  The  Australian  bird  has  been  described  as  a  dis- 
tinct s\d>8pecieB. 

Breeding  grounds  protected  in  the  following  national  reeerratioii : 
In  Florida,  Tortugas  Islands. 

Winter  rone's.— Frtnn  the  Bahama  T»i^ffyifi^  Cubft,  and  occasionally 
Louisiana,  southward  to .  BrassU ;  and  from  Boutbera  Mexico  (Te- 
huantepec)  to  Chile. 

Spring  miffroHon. — Arrires  in  Bbmuida  ffom  April  S6  to  May  1; 
Massachusettfi,  Muskeget,  May  S  to  10;  Connecticut,  Faulkner^ 
Idand,  May  16. 

FaU  migraiion. — Leaves  Bermuda  in  September  and  Massaohuaette 
about  October  1.  Other  migration  data  seems,  to  be  lacking;  prob- 
ably the  migration  ooenrs  well  off  the  coast. 

Caxual  rtcorda. — Accidental  inland  as  far  north  as  New  York 
(Youngstown,  May  81,  1886)  and  aa  far  west  as  Indiana  (Millen, 
August  14,  1016). 

Egg  dotal. — Massachusetts:  Thiity-one  records,  June  2  to  Aqgnst 
10;  sixteen  records,  Jnne  15  to  July  6.  Bahamas  and  Florida  Keys: 
£ight  records,  April  80  to  June  12;  four,  records.  Hay  16  to  31. 
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AXximAK  xnv. 

HABITS. 

The  type  Bpecimen  of  Hub  aniqae  species  was  seciired  by  Bischoff. 
on  Kodiak  Island,  on  Jnne  12,  1688,  together  with  a  single  egg.  It 
has  apparently  not  been  found  breeding  there  since  and  ha«  not  even 
beoi  seen  there  in  recent  years.  The  name  Aleutiui  tern  is  s  mis- 
nomer,  based  on  an  erroneous  theory  that  it  would  be  fonnd  breeding 
among  those  islands;  bnt  none  of  the  Tariotis  explorers  who  have 
visited  that  region  have  succeeded  in  finding  it.  It  was  not  heard  of 
again  until  Mr.  L.  M.  Turner  (1886)  found  it  breeding  near  St. 
Michael,  Alaska,  in  1876  and  1876.  Dr.  B.  W.  Nelson  (1887)  was 
stUl  more  saooeesful  in  adding  to  our  knowledge  of  this  rare  species. 
During  his  "residence  at  St.  Michael  he  found  these  birds  to  be 
regular  and  common  summer  residents  in  certain  restricted  localities 
where  they  nested.  They  extend  their  range  to  the  head  of  Norton 
Bay,  and  also  reach  the  Siberian  coast  of  Bering  Straits,  as  shown  by 
their  presence  in  St.  Lawrence  Bay,  where  Mr.  B.  L.  NewcMub, 
naturalist  of  the  Jearmette,  fonnd  them  in  1879."  Practically  nothing 
has  been  added  since  that  time  to  our  meager  knowledge  of  the  habits 
and  distribution  of  this  rare  species,  which  seemed  to  have  such  a 
restricted  habitat.  Col.  John  E.  Thayer  has  recently  shown  me  11 
specimens  of  Aleutian  tarns  collected  <hi  Sakhalin  Island,  on  the  east 
coast  of  Siberia,  on  June  33  and  24, 1914,  which  were  probably  breed- 
ing birds.  Hiis  tends  to  confirm  a  theory  which  I  have  long  held 
that  the  Aleutian  tern  is  an  Asiatic  species  which  has  extended  its 
breeding  range  across  Bering  Straits,  as  several  other  species  have 
done,  and  become  temporarily  or  permanently  established  at  a  few 
isolated  spots  on  the  Alaskan  coast.  The  Kodiak  colony  was  evi- 
dently unsuccessful,  but  the  two  colonies  near  St.  Michael  have  per- 
eisted  up  to  the  present  day  (1916)  as  permanent  outposts,  one  con- 
taining about  20  pairs  and  one  about  40  pairs  of  breeding  birds. 

S-pnng. — According  to  Doctor  Nelson  (1887),  the  Aleutian  terns 
Kadi  St  Iflcbael  from  May  ao  to  80,  nrel7  earlier  than  tbe  flrst  date,  and  are 
tomid  ■cattered&longthecoaat.lnGompKiir  with  the  Arctic  tem,for  a  abort  time, 
bat  earl7  In  Juae  they  gather  abont  the  Islands  where  they  nest  One  of  these 
Islands  Is  about  a  mile  from  St.  UldDael,  in  the  month  of  a  tide  channel  known 
as  the  "  canaL"  TUa  iiland  Is  nearly  half  a  mile  aeron,  rises  abont  80  feet 
from  the  beach  In  a  sharp  Incline,  and  has  a  rather  levd  top,  coyered  with  a 
thick  mat  of  grass,  moss,  and  other  vegBtatlon.  Tbe  upland  is  dry,  and  here 
tbe  bli^  breed,  laying  thdr  eggs  directly  opon  the  moss,  with  no  attempt  at 
a  lining,  which  woold  be  oitlrely  unnecessary  there.  Some  18  miles  to  the 
eastward,  along  the  coast,  and  less  than  a  mile  ftom  tbe  EaklBio  vfllage  of 
Kegikhtowlk,  is  another  Island  In  a  bay,  preaentlDg  almost  tbe  same  character- 
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tstlrs  &B  the  one  flret  described,  and  upon  the  higher  porUoos  the  birds  nest 
even  more  commonly,  for,  &b  agalnBt  the  20  pairs  or  bo  neetliiK  on  the  first  Is- 
land, some  SO  or  40  palra  occapled  the  latter  island  both  seasons  when  It  vas 
visited  by  the  writer.  From  the  proximity  of  native  villages,  and  owing  to  the 
persecution  received  at  the  hands  of  Tnmar  and  myself,  the  birds  os  these  la- 
lands  were  very  shy,  and  it  was  no  easy  task  to  secure  Bpedmens. 

Xetting. — While  passing  through  St  Michael  on  July  8,  1914, 
my  ajBsiBtant,  Mr.  Hereey,  secured  two  specimeats  of  Aleutian  terns, 
and  again  on  July  17, 1915,  he  succeeded  in  collecting  a  small  series 
of  these  interesting  birds  near  the  island  referred  to  abore.  I  had 
sent  him  there  again  in  1915  to  spend  the  whole  sununer  in  the  yidn- 
ity  of  St.  Michael  His  several  visits  to  the  island  at  the  mouth  of 
the  canal  resulted  in  his  securing  several  sets  of  e^s,  most^  sets  of 
two,  taken  on  June  23  and  28  and  July  8.    His  notes  state : 

The  island  nliere  tite  Alentlen  terns  breed  rises  rather  abruptly  friMD  tiie 
water  to  a  height  of  about  20  Aet  and  then  qireads  o«t  bresd  aad  fairly  leveL 
At  ooe  end  are  several  small  ponds,  and  here  it  la  lower  tbai^  at  other  places. 
The  higher  ports  are  covered  wttli  a  mat  of  dry  grass  of  last  year's  growth, 
through  which  the  new  green  blades  are  now  appearing.  In  this  matted  grass 
the  terns  are  now  nesting,  not  in  a  compact  colony,  but  Mattered  about  In  single 
pairs.  Although  apparently  nesting  anywhere  over  this  space,  the  nests  are 
in  reality  placed  rather  near  the  edge  of  the  island,  and  In  most  cases  tlie  slttlDg 
bird  could  look  out  over  t3ie  water.  I  foand  ao  nests  in  the  center  of  the  island. 
Among  this  tangle  of  dry  grass  are  interspersed  patches  of  a  soft  gray  moss 
which  grows  close  to  the  ground.  These  patches  vary  from  1  or  2  feet  In  diam- 
eter to  several  yards  In  bIm.  In  these  patches  of  moss  the  nests  are  generally 
made,  the  small  ones  being  selected  as  tbe  near-by  grass  affords  some  coo- 
ceolment.  None  vi«re  found  among  the  larger  ^tche&  One  nest  was  foond 
on  a  moimd  of  rotten  wood,  where  a  log.  of  driftwood  had  dMayed.  The  neat 
IB  a  depression  In  the  moss  3  or  4  Inches  across  and  about  li  inches  deep,  and 
is  unllned.    Two  eggs  appear  to  complete  the  set 

While  walking  over  the  island  the  birds  circled  high  overhead,  and  nothing 
In  their  actions  disclosed  the  location  of  any  of  tbelr'  nests.  TImr  seldom 
came  very  near  even  when  a  nest  was  fotind,  Uut  od«  ptalr  of  bluda  darted  dowa 
dime  to  my  head  as  I  seared  tbelr  neat..  Wbea  I  flist  landed  on  the  Island 
where  the  terns  were  nesting  the  birds  began-to  Os  up  ont  of.  the  grass,  and  by 
marking  the  spot  from  which  they  rose  a  n«t  could  generally  be  found. 
Although  but  slightly  concealed  I  found  the  nest  exceedingly  hard  to  find,  and 
It  took  an  average  of  an  hour  to  locate  each  one. 

Effffs. — Mr.  Kersey's  experience  would  seem  to  indicate  that  two 
eggs  constitute  the  normal  set;  probably  three  eggs  are  rarely  laid, 
and  occasionally  only  one.  Several  sets  of  three  eggs  each,  collected 
on  Stuart  Island  by  Capt.  H,  H.  Bodfieh,  are  probably  eggs  of  the 
Arctic  tern.  Some  of  these  that  I  kav«  seen  do  not  show  any  of  the 
well-mai^ed  charactet^ios  of  Aleutian  tern^  e^s.  Moreover,  Mx. 
Hersey,  who  spent  considerable  time  on  Stuart  Island,  says  that  it  is 
not  at  alt  suited  for  the  breeding  requirements  of  the  Aleutian  tern, 
and  that  none  breed  there,  though  the  Arctic  tern  does  breed  there. 
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I  believe  that  the  eeries  of  eggs  collected  by  Mr.  Hersey  are  the  only 
authentic  eggs  of  the  Aleutian  tern  in  exi^nce  outside  of  those  col- 
lected for  the  United  States  National  Museum  referred  to  above. 
These  eggs  vary  in  shape  from  ovate  to  elongate  ovate,  with  a  de- 
cided tendency  toward  the  latter.  The  shell  is  thin,  with  very  little 
luster.  The  ground  color  varies  from  "clay  color"  or  "honey 
yellow  "  to  "  olive  buff  "  or  "  Marguerite  yellow."  In  a  general  way, 
they  are  not  only  more  elongated,  but  darker  and  more  richly  colored 
than  other  tern's  eggs.  They  are  usually  h'savily  marked  with  large 
blotches  and  amaller  spots,  scattered  irregularly  over  the  t^g  or 
coalesced  into  longitudinal  splashes  or  in  a  wreath  naar  the  larger 
end.  These  markings  consist  of  underlying  spots  or  sphudiee  of 
various  shades  of  drab,  from  "deep  brownish  drab"  to  "pallid 
brownish  drab,"  overlaid  with  bold  and  handsome  blotches  and  spots 
of  the  darker  and  richer  shades  of  brown,  such  as  "  Mars  brown," 
"  Vandyke  brown,"  and  "  light  seal  brown."  The  measurements  of 
44  (%gs,  in  the  United  States  National  Museum  and  the  writer's  col- 
lections, average  42  by  29  millimeters;  the  eggs  showing  the  four 
extremes  measure  46.7  by  30,  45  by  30.5,  and  40  by  27.5  milli- 
meters. 

Tounff. — Only  one  brood  is  raised  in  a  season,  and,  according  to 
Mr.  Heraey's  experience,  no  second  attempt  to  raise  a  brood  is  made 
if  the  first  eggs  are  taken.  Mr.  Turner  (1886)  gives  the  period  of 
incubation  as  17  days,  but  this  is  evidently  an  error,  as  the  common 
and  roseate  terns  are  known  to  have  an  incnbation  period  of  21  days. 
Doctor  Ndson  (1887)  says : 

The  eg^  are  rarely  laid  before  June  6  or  10,  and  I  found  one  egg  with  an 
embryo  two-tlitrd  grown  on  Beptember  1,  but  thla  Ib  vet?  nnosaoL  Tbe  young 
of  otetMca  are  hatched  from  the  last  of  June  nntU  September,  and  the  first  ones 
are  on  the  wing  by  the  last  of  July. 

Speaking  of  the  second  island,  referred  to  above,  near  St.  Michael, 
he  writes: 

Ob  September  1,  1879,  I  vialted  the  Island  near  Eeglkhtowik  and  feand  from 
60  to  SO  adults  of  this  species  haunting  the  Tldnlty  and  circling  In  graceful 
flight  all  about  the  island.  When  we  landed  and  passed  over  the  island  the 
birds  showed  considerable  anrlety  and  contlunally  uttered  a  thin,  clear,  thrilling 
whistle.  With  the  exception  of  some  broken  eggriwila  and  the  old  dq^ressiMia 
ihowlng  tbe  aeatlBg  sites,  nothing  bot  a  ainite  <tac  was  found  there ;  but  as  we 
walked  out  on  a  low  cape,  covered  with  large  scattered  rocks,  we  put  up,  one 
after  tbe  other,  a  considerable  number  of  young  birds  Just  able  to  fly,  and  a 
goodly  number  were  secured.  When  they  arose  they  had  a  queer,  erratic,  dazed 
Und  of  flt^t,  reminding  me  of  the  flight  of  an  owl  suddenly  disturhed  In  the 
daytime,  Tbe  old  birds  kept  flying  In  toward  the  point  with  sm^l  flAes  In 
their  beaks,  bet  although  we  concealed  outselvee  in  tbe  rocks  others  of  the 
party  evld^tly  warned  them,  so  Oat  only  two  or  tbree  of  tbe  adults  were 
t^en.  One  young  bird  was  fired  at  and  missed  and  flew  wildly  out  to  sea. 
when  It  was  Joined  by  an  old  bird,  which  kept  close  to  it,  and  as'  the  young  bird 
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beciune  tired  and  turned  toward  shore  the  parent  met  It  aod  forced  It  to  tarn 
bacfc.  This  m&netiver  wtu  repeated  over  a  dozen  times,  until  the  joang  bird  was 
forced  off  to  sea  oat  of  sight  This  was  one  of  the  most  strlUiig  Instances  of 
bird  sagadtr  I  met  with  In  the  north. 

Plamages. — Doctor  Nelson  (1887)  describes  the  downj  young  as 
follows ; 

The  doToy  yoting  of  this  si>ecles  appear  to  be  dlstlnguisbable  from  the 
Toonir  of  all  other  species.  The  color  above  Is  a  grayish  buff  profasely  blotched 
Mtb  black.  The  black  of  the  chin  and  throat  extends  somevhat  to  the  upper 
pcMtlon  of  the  breast  Hie  breast  Is  pare  white,  fl^i^^11ng  into  a  vei?  dark 
gray  od  the  beHy  and  siOea  There  Is  constderatile  OiffBRnce  In  IndtTtAoal 
qtedmeoi^  soow  betas  of  a  Ul^t  bus  abov&  A«  eoDopared  with  tbe  downy 
yonng  «f  paradUaea  from  Labrador,  these  birds  are  darkv  above,  bafC  Instead 
of  a  light  falTODS,  and  with  more  black  blotching.  The  black  of  the  nnder  parts 
In  paradUaea  la  limited  to  the  chin  and  throat,  while  the  belly  Is  of  a  modi 
lighter  color. 

He  says  further: 

The  young  in  say  stags  may  be  leadllr  dlstlngnlabed  fran  the  yoang  of 
ponwHsaea  by  the  deeply  cleft  toe-web,  whereas  the  web  of  the  latter  Is  nearly 
foU. 

August  birds,  in  fresb  juvenal  plumage,  have  the  crown  "fawn 
color"  or  "wood  brown''  mottled  with  bla^ish,  sHire  thickly  pos- 
teriorly;  die  sides  of  the  neek  and  cbast  are  washed  wit^  paler  shades 
of  the  same;  the  feathers  of  the  back,  scapnlais,  and  lesser  wing- 
corerts  are  dark  "sepia,"  broadly  edged  with  "cinnamon  buff," 
whidi  is  most  conspicuous  and  tcightest  os  the  luger  ecapulaia; 
the  secondaries  are  broadly  tipped  with  white,  making  a  con- 
spicuous wing  band ;  tiie  nunp  is  aahy,  not  white,  as  in  the  Arctic 
tem;  the  tail  featfatos  are  broadly  tij^wd  with  "cinnamon  buff" 
beyond'a  subterminal  dusky  area;  the  nnder  parts  are  white.  These 
colors  become  paler  with  age  and  probably  the  buff  edgings  fade 
out  to  white  or  wear  away  during  the  fall. 

Unfortunately  we  have  no  material  for  study  in  our  collections 
which  illustrates  anything  but  the  juTenal  and  the  fully  adult  breed- 
ing plumages,  so  we  can  only  guess  at  the  subsequent  molts  and 
plumages.  No  birds  in  inuoature  spring  plumage  have  ever  been 
takm  on  the  breeding  grounds,  which  shows  that  the  young  birds 
do  not  breed  during  Hba  first  spring  or  that  the  full  plumage  is 
acquired  by  that  time;  probably  the  latter  is  the  case. 
'  Food. — ^There  seems  to  be  no  data  on  the  food  or  feeding  habits  of 
the  Aleutian  tern,  but  probably  it  does  not  differ  materially  in  this 
Eespect  from  the  Arctic  tern,  with  which  it  seems  to  be  intimately 
usodated. 

Behavior. — ^Regarding  the  appearance  of  the  Aleutian  tern  in  life, 
Mr.  Hersey  says  that  it  can  be  distinguished  from  the  Arctic  tern  by 
its  darker  color,  the  under  parts,  including  the  wing  linings,  appear- 
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in^  lead-colored.  The  white  forehead  is  seldom  noticeable  in  flight, 
except  at  short  range,  when  the  blaok  bill  and  black  feet  can  be  seen. 
The  body  appears  to  be  heavier,  the  wing  strokes  slower,  and  the 
whole  bird  larger.  It  habitually  flies  at  a  higher  elevation  above  the 
ground  or  water,  usually  above  gun  range.  A  wounded  bird  givee 
the  characteristic,  harsh  tern  cries  which  serves  to  draw  ite  com- 
panions down  nearer  the  ground.  The  birds  thus  attracted  seldom 
hover  over  their  fallen  comrade,  but  swoop  down  near  him,  then  pass 
and  mount  upward  again. 
Mr.  Turner  (1886)  says: 

Ttie  note  at  this  bird  dUEera  from  tbat  of  B.  garad{aiM»  In  tbat  die  "  squar  " 
Is  weaker  and  aqneaky.  Tbe  otber  note  Is  like  f«w-0-e-e  prolonged,  and  la  reallf 
dlstlngnlisliable  from  tbe  harsher  "  squay  "  of  the  8,  paraditaea. 

Mr.  Hersey  records  the  ordinary  note  as  a  three-syllable  whistle, 
suggesting  a  shore-bird'a  call  rather  than  the  harsh,  grating  tee-ar-vr 
80  characteristic  of  other  terns. 

After  collecting  the  e^s  mentioned  above,  Mr.  Hersey  left  the 
terns  to  lay  again  and  hatdh  out  broods  of  young,  but  evidently  they 
did  not  do  bo,  or,  if  they  did,  their  plans  for  rearing  young  were 
frustrated  by  a  short-eared  owl  which  he  found  living  on  the  island ; 
whether  the  owl  had  destroyed  the  young  or  had  so  persecuted  the 
old  birds  that  they  did  not  lay  again  is  a  question. 

F<M. — Not  much  is  known  abont  the  f^  migration  or  the  winter 
home  of  the  Aleutian  tern.   Mr.  Kelson  (1887)  says: 

The  old  birds  stray  along  the  coast  after  the  1st  of  July  and  until  atxrat  the 
middle  of  September,  after  which  none  are  seen  nntll  the  followins  season. 

Where  they  go  is  a  mystery,  certainly  not  down  the  Pacific  coast 
of  North  America;  probably  they  retreat  to  their  Asiatic  home, 
whence  they  extended  their  range  to  Alaska  and  migrate  down  the 
coast  to  Japan,  and  perhaps  much  farther  south  or  west. 

DISTBIBTrnON. 

Breeding  range. — ^Enown  to  breed  only  on  two  small  islands  in 
Norton  Sound,  Alaska,  near  St.  Michael  and  near  Kegikhtowik. 
Probably  breeds  on  or  near  Saghalin  Island,  in  the  Sea  of  Okhotsa, 
Siberia,  where  birds  were  taken  in  June.    Once  bred  on  Kodiak 

Winter  range. — Unknown.     Recorded  in   northern  Japan    (  off 
Island,  Alaska. 
Yezo). 

Spring  migraUon. — Arrives  at  St.  Michael,  May  20  to  30. 

FaU  migration. — ^Leaves  St.  Michael  about  the  middle  of  Sep- 
tember. 

Eggs  (^ffiM.-— Alaska  (St.  Michael) :  Five  records,  June  28  to  28. 
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Clearlj  impressed  upon  jny  mind  is  a  vivid  picture  of  a  peaceful 
summer  Bceoe  in  a  remote  comer  of  Cape  Cod;  a  broadj  flat  sandy 
point  stretched  for  a  mile  or  more  out  into  the  sea;  the  deep  blue 
ocean  with  its  cooling  breezes  made  a  pleasing  contrast  to  the  glaring 
'vhite  sands  which  reflected  the  heat  of  the  midday  sun;  scattered 
^bout  on  the  sandy  plain  around  me  were  the  little  hollows  contain- 
ing the  eggs  of  the  least  tern,  almost  invisible  among  the  pebbles, 
bits  of  shells,  and  small  stones,  which  Uiey  reflembled  so  closely ;  and 
overhead  the  air  was  full  of  the  graceful,-  flitting  forms  of  this 
little  "  sea  swallow,"  darting  down  at  me,  with  sharp  cries  of  anxiety, 
or  soaring  far  aloft  until  they  were  lost  to  raght  in  the  ethereal 
blue  of  a  cloudless  sky.  Such  a  picture  as  this  was  a  common  sight, 
in  those  days,  anywhere  along  the  Atlantic  coast  from  Massachusetts 
to  Florida,  where  the  least  tern  was  widely  distributed  and  very 
abundant  in  all  suitable  localities.  But  its  graceful  form  and  deli* 
cate  plumage  was  so  much  in  demand  for  the  millinery  trade  that  it 
was  practically  extirpated  in  nearly  all  places  where  it  was  easily 
accessible,  leaving  only  a  delightful  memory  of  a  joy  that  had 
passed.  It  was  never  particularly  shy  and  was  essily  killed  on  it6 
breeding  grounds,  its  social  and  sympath^c  habits  iwalring  it  a 
simple  matter  to  practically  annihilate  a  whole  colony  in  a  single 
Beasoo. 

Numerous  colonies  formerly  existed  on  Uie  southern  coasts  of  New 
England.  Mr.  William  Brewster  (1879)  wrote  that  "formerly  a 
small  colony  of  least  terns  nested  annually  upon  the  Ipswich  sand 
hills,  but  they  have  been  entirely  driven  away  by  persecution,"  but 
since  that  time  they  have  not  been  found  breeding  north  of  Cape 
Cod.    Mr.  John  C.  Cahoon  (1890)  wrote: 

Not  n  day  passes  In  the  enmrner  tbat  the  fisbermeD  about  this  Island  do  not 
patrol  the  beach  In  search  of  the  tern's  and  piping  plover's  eggs.  The  birds  have 
no  chance  to  breed.  When  I  first  visited  the  Island  about  six  years  ago  there 
were  several  hundred  pairs  of  least  terti  breeding,  bnt  they  have  now  become 
reduced  to  less  than  25  pair. 

This  and  other  Massachusetts  colonies  were  practically  annihilated 
during  the  next  few  years,  but  a  few  small  colonies  have  always 
survived  on  the  south  coast  of  Martha's  Vineyard,  though  they  be- 
came much  reduced  in  numbers.  On  the  much-frequented  beaches, 
near  the  summer  resorts,  the  birds  were  shot  and  their  eggs  were 
picked  up  by  boys;  cats  undoubtedly  did  their  part  in  the  extermina- 
tion ;  and  occasionally  a  whole  colony  was  washed  out  by  an  extra 
high  tide.  During  recent  years,  since  1905,  the  least  terns  have  been 
slowly  increasing  in  Massachusetts ;  they  are  now  breeding  again  in 
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several  places  where  they  had  been  entirely  extirpated,  on  the  main- 
land fu  well  as  on  the  islands. 

In  Wilson's  time  the  least  terns  bred  abundantly  on  the  New  Jersey 
coast.  During  his  whole  stay  on  the  Cape  May  beachee  they  flew  in 
clouds  aroiuid  him.  Afr.  U.  S.  Morris  says,  writing  of  the  same  spot 
in  1881,  in  some  notes  sent  to  Dr.  Witmer  Stone  (1909) : 

Tbe  least  terns  bred.  In  canal  durable  numbers,  and  were  equally  Todferous 
Id  tbelr  protests  against  iDtruders.  It  Is  dItBcult,  at  this  late  date  (IQW),  to 
glTe  on  estimate  of  numbers,  but  I  con  remember  standing  in  one  viot  and 
teeing  five  or  six  nests  within  a  radius  of  10  or  20  feet ;  but  my  recollectl<ai8  are 
that  tbese  conditions  only  pertained  to  an  acre  or  bo  of  the  beach.  In  On 
sDinmer  of  1884,  in  July,  I  could  And  no  least  tern's  eggs,  and  natives  toU  me 
Oiej  DO  longer  found  eggs  on  tbe  beach.  During  tbe  period  16S1-1SS6  I  saw  a 
good  deal  of  tbe  slaughter  of  the  birds  in  this  region.  I  remember  coming  upon 
two  professional  millinery  gunners,  I  think  in  the  summer  of  188S,  who  had 
tm)  piles  about  ttnee-high  of  least  and  common  terns,  which  they  said  they 
were  sending  to  New  York,  my  recollection  being  that  they  got  12  cents  apiece 
lor  the  birds. 

Dr.  Witmer  Stone  (1909),  writing  of  the  conditions  in  1908,  says: 

Ur.  H.  G.  Parker  In  1888  estimated  that  there  were  only  80  pairs  left  on 
Seven  Ulle  Beach,  and  Hr.  Philip  Laurent  (1892)  says  that  some  still  breed 
tlter&  Since  then  we  have  no  d^nlte  breedtog  recrav),  but  Hr.  W.  L.  Bally 
nw  two  birds  together  at  Stone  Harbor,  July  IS,  1S99,  which  he  felt  sure 
were  nesttng. 

Since  that  time  least  terns  have  increased  in  numbers  all  along  the 
coast  where  protected. 

The  most  pitiful  tale  of  destruction  is  the  story  of  the  Cobb's 
Island  and  other  colonies  on  the  coast  of  Virginia.  Mr.  H.  B,  Bailey 
(1876),  in  vriting  of  the  nesting  habits  of  the  least  tern,  or  "little 
striker,"  on  Cobb's  Island  in  1875,  says : 

Colonies  of  about  50  pairs  each  of  this  species  extend  the  whole  length  of  the 
Island  at  about  a  distance  of  1  mile  apart 

Least  terns  were  astouidungly  abundant  all  along  the  Virginia 
coaet  at  that  time,  but  during  the  next  deoade  their  destruction  was 
appalling.  Professional  collectors  for  the  millinery  trade  spent  the 
greater  part  of  the  breeding  season  on  the  islands  and  killed  the  itmo- 
cent  birds  in  almost  incredible  numbers.  The  resident  fishermen  and 
oystermen  also  found  it  a  lucrative  occupation.  As  many  as  1,200 
birds  were  often  killed  in  a  day,  and  one  of  the  residents,  who  had 
taken  part  in  tbe  slaughter  himself,  told  me  that  as  many  as  100,000 
terns  were  sometimes  killed  in  a  season.  Mr.  William  H.  Fisher 
(1897),  writing  of  conditions  in  1891,  says: 

When  I  flrst  went  to  the  Island  about  28  years  ago  the  least,  common,  and 
Forster's  terns  nested  there  In  colonies  of  thousands,  but  now  few  of  thero 
breed  and  the  least  Is  seldom  seen.  During  four  days  on  the  Island  In  May, 
1S91, 1  only  saw  one  of  the  latter,  and  It  was  as  wild  as  an  oystercatcher,  which 
la  B  very  wild  bird.    The  royal  tern  also  nested  on  the  island  at  one  time. 
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The  least  terns  disappeared  entirely  during  the  next  10  years.  Dr. 
Frank  M.  Chapman  (1903)  visited  Cobb's  Island  in  1903  to  gather 
material  for  his  habitat  groop,  and  found  them  entirely  gtme.  He 
says  of  their  destruction: 

Tbe  fonner  captain  of  the  lUe^avliis  BUtton  told  me  of  1,400  least  tenia  bdng 
killed  In  one  day ;  while  the  present  captain  of  ttte  at&tlon  and  Mr.  E.  B.  Oobb, 
owner  of  tbe  Island,  Infonned  me  that  when  terns  were  first  killed  for  mllUneiT- 
purposes  the;,  with  another  man,  killed  2,600  birds  In  three  dars  cm  and  near 
Oobb'B  Island.  l%e  birds  were  packed  in  cracked  Ice  and  shlK>ed  to  New  Torfc 
for  skinning,  10  (xxtta  bting  paid  for  ead&  one. 

The  least  terns  were  reported  as  increasing  again  in  1905,  but  when 
I  visited  the  island  during  the  height  of  the  breeding  season  in  1907 
I  failed  to  see  a  single  bird  of  this  species. 

The  colonies  on  the  coasts  of  North  and  South  Carolina  were  not 
completely  annihilated,  but  they  were  greatly  reduced  in  numbers. 
Mr.  Arthur  T.  Wayne  (1910)  says: 

Hunters  came  from  the  north  with  regular  ontfits  to  wage  war  against  these 
poor,  defenceless  creatures,  and  la  one  season  alone  all  of  these  tens  breeding 
on  Boll's  Island  were  killed. 

In  Florida  the  same  cruel  work  of  destruction  was  systematically 
conducted.  Mr.  W.  E.  D.  Scott  (1887)  thus  describes  the  methods 
employed : 

About  4  o'clock  this  afternoon  a  "sharpie"  ediooner,  some  4fi  feet  tn  length, 
came  from  the  direction  of  Big  Oaspaillla  Pass  and  andiored  within  200  feet 
of  us.  The  crew  to  the  number  of  four  at  once  went  mi  the  bea<^  and  from 
the  time  they  landed  until  dark  there  was  a  perfect  tosUade.  Going  over  to  see 
what  they  were  doing  I  found  that  they  were  ktUlng  all  kinds  of  shore  birds 
and  least  terns.  One  of  the  men  told  me  that  this  was  Hr.  Batty's  boat,  and 
that  they  were  collecting  birds  for  the  "  plume  market" ;  that  Mr.  Batty  was 
down  tbe  beach  shooting  ant  would  be  back  for  supper.  'Biey  had  bunches  of 
Wilson's  plover  (breeding),  least  terns,  and  various  kinds  of  sandpipers.  These 
birds  are  skinned,  partly  filled  out  with  cotton,  and  at  once  wrapped  np  in 
paper  and  packed  away  to  be  finished  after  readilng  the  north,  niey  were 
killing  and  preparing  by  these  methods,  during  tbe  time  I  waa  near  Mr.  Batty's 
party,  from  100  to  150  Urde  a  day.  I  called  oa  Hr.  Batty  later  In  the  erodng 
and  learned  something  of  his  work. 

Spring.— iit.  William  Brewster  (1879)  has  written  the  follow- 
ing attractive  account  of  the  arrival  of  the  tema  on  their  breeding 

Spring  comes  over  the  sea  later  than  upon  the  land,  and  fewer  tokens  are 
given  of  Its  presence.  There  Is  no  freshening  grass;  no  budding  foUage,  nor 
springing  up  oC  green  things  In  sheltered  places.  Summer  may  be  close  at 
hand,  but  as  yet  the  sea  gives  no  sign.  When  the  wind  Is  from  the  north  the 
waves  in  the  bay  have  that  steely  glint  that  they  have  home  all  winter.  The 
sand  drifts,  drearily  over  the  wlml-swept  beach  ridges,  and  the  marshes  are 
black  and  brown,  while  in  the  Interior  robins  may  be  hopping  about  opon 
green  lawns  and  violets  blooming  in  every  woodland  nook.  Tbe  ducks  and 
geese,  It  Is  true,  are  marsbailng  their  coborta  and  stretching  out  In  long  lines 
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uorthward,  but  the  breath  of  ocean  Is  BtUl  chtU  and  cold.  Indeed,  the  Bcsson 
U  commonly  far  advanced  and  the  apple  orchards  In  bloom  Inland  ere  tha 
winter  gulls  are  gone  to  their  distant  breeding  grounds.  Scarcely  has  the 
rear-guard  of  their  legtona  departed,  when  the  tema  begin  to  appear. 

The  least  terns,  although  the  smallest  and  seemingly  the  most 
delicate  of  their  trihe,  arrive  first.  By  the  middle  of  May  they  ap- 
pear in  certain  favored  spots — for  they  are  not  anywhere  rery 
numerous — and  small  colonies  of  from  10  to  SO  pairs  are  soon  formed 
at  various  points  along  the  shores  of  Cape  Cod  and  upon  some  of 
the  more  sandy  islands  in  the  Vineyard  Sound. 

Nesting. — ^The  localities  usually  selected  by  the  least  tern  for 
nesting  are  broad,  flat,  open  sand  beaches,  entirely  devoid  of  vegeta- 
tion, where  there  are  more  or  less  small  stones  and  bits  of  shells 
scattered  about,  among  which  the  eggs  are  quite  difficult  to  detect. 
The  eggs  are  usually  laid  well  above  the  reach  of  the  ordinary  high 
tides,  but  occasionally  the  combination  of  a  heavy  gale  with  tbs 
spring  tides  will  result  in  the  washing  out  of  a  whole  colony.  This 
has  occurred  several  times  on  the  south  shore  of  Marthas  Vineyard, 
where  the  beaehes  are  low  and  much  exposed.  Whereas  other  terns 
almost  always  nest  on  islands,  the  least  tern  frequently  breeds  on 
suitable  beaches  on  the  mainland  if  they  are  not  too  near  himian 
habitations.  The  depredations  of  cats,  rata,  or  small  boys  will 
drive  them  away  from  much  frequented  beaches. 

In  the  northern  portion  of  its  range,  at  least,  these  terns  usually 
select  a  section  of  beach  somewhat  apart  from  other  species,  though 
they  often  associate  to  some  extent  with  piping  plovers.  In  the 
CaroUnas  they  are  found  breeding  among  or  near  the  commoo  terns 
and  black  skimmera  The  nest  is  merely  s  small  hollow  scooped  in 
the  sand,  in  which  usually  two  eggs  are  laid,  occasion^y  three,  and 
very  rarely  four;  the  larger  numbers  are  more  frequent  northward 
and  less  so  southward. 

On  May  8,  190S,  I  found  a  small  breeding  colony  of  least  terns 
on  Lake  Key,  one  of  the  Florida  Keys,  a  low,  flat  islasd,  with  sandy 
or  shelly  beaches,  frequented  by  migrating  short  birds.  Beyond  a 
narrow  strip  of  low  mangroves,  just  above  the  beach,  "we  came  upon 
s  small,  shallow,  muddy  pond,  where  a  small  but  very  noisy  colony 
of  black-necked  stilts  were  breeding.  The  least  terns'  nests,  about 
40  of  them,  were  on  a  narrow  strip  of  beach  on  the  sbcro  of  this  pond, 
and  consisted  of  little  hollows  in  the  sand,  or  finely  broken  shdls, 
of  which  the  beach  was  composed.  Most  of  the  nests  contained  two 
eggs,  some  only  one,  and  those  that  we  collected  were  all  fresh.  The 
nests  were  strung  along  in  a  row  a  few  feet  apart.  A  few  pairs  of 
Wilson's  plover  were  breeding  on  the  beaches  and  among  the  small 
mangrove  bushes,  In  the  Florida  Keys  and  West  Indies  the  eggs 
of  the  IpasjtjtW".  ■«  gathered  for  fooi    The  bird  is  locally  known 
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there  hy  a  Tariety  oi  names,  such  as  "  killing  peter,"  **  kill-em 
polly,"  and  "  sand  peter." 

There  are  a  few  small  breeding  colonies  of  least  terns  in  tiie  reser- 
vations on  the  coast  of  Louisiana.  In  the  lower  MissisEdppi  Valley 
there  are  a  few  colonies  breeding  on  low,  sandy  islands  in  the  Missis- 
sippi and  Missouri  Rivers,  where  their  nesting  is  much  delayed  by 
high  water  in  the  spring.  Mr.  Gideon  Mabb^t,  who  has  studied 
the  breeding  habits  of  this  species  on  the  sand  bars  of  the  Missisappi 
Biver,  near  Rodney,  Mississippi,  sent  to  Major  Bendire  the  follow- 
ing notes: 

On  tbelr  first  appearance  they  are  senerallr  resting  on  an  old  log  or  piece 
ot  drift-wood  floating  In  the  back  water  of  tlie  Ulsalsslppl  Rtver,  end  remala 
very  qnlet  for  sometimes  for  a  day  or  two,  as  though  they  were  tired  from  a 
long  flight.  In  a  few  days  they  ere  here  In  great  nnmhers,  flying  aronnd  and 
chasing  each  other  as  thon^  making  love  to  each  other.  As  the  waters  recede 
tttey  take  themselves  mor«  to  the  river  propn;  when  the  high  places  are  oat 
of  water  they  then  pr^tare  the  nest,  which  Is  nothing  more  than  a  small  de- 
pression sco<9»ed  in  the  sand  about  the  size  of  a  half-closed  hand. 

Mr.  F.  W.  Kelsey  (1903)  says  of  their  nesting  habits  near  San 
Diego,  California : 

In  this  section  we  seldom  find  a  set  of  this  species  containing  more  than 
two  eggs.  Th«  nesting  places  vary  considerabiy,  soisetliaes  belBg  merely  ■ 
little  wallow,  3  or  4  inches  across,  tn  the  fine  gray  or  black  sand;  at  other 
times  the  eggs  are  deposited  amon^  coarse  gravel  and  broken  shells,  while  at 
others  the  nest  Is  in  the  plain  sand,  bat  is  more  or  less  elaborately  decorated 
with  bits  of  rock,  shell,  or  wood.  In  all  cases,  however,  that  have  come  to 
my  notice,  the  nests  have  been  on  almost  level  ground,  end  entirely  devoid  of 
shelter. 

Mr.  A.  I.  McCormick  (1S99)  describes  their  breeding  grounds  in 
Los  Angeles  County  as  follows : 

The  beaches  of  this  connty,  from  Bants  Monica  southward,  afford  excellent 
breeding  grounds  for  numberless  birds  of  this  spedes.  The  coest  couBisto 
mainly  of  low  sandy  beeches,  extending  badt  100  to  200  feet  from  the  wster's 
edge.  Back  of  the  beach  proper  come  low  sand  hills,  Interapersed  with  small 
valleys,  and  farthest  from  the  ocean  are  the  higher  lands,  cov«ed  with  a  thick 
growth  of  low  sage  and  other  Bbrubs,  about  200  feet  from  the  water's  edge. 
Water  on  the  one  side  and  sage  brush  on  the  other  mark  the  boundaries  of  the 
nesting  grounds  of  least  terns,  most  of  which  last  year  (189T)  arrived  from  the 
south  shout  May  10.  For  10  days  they  remained,  flying  high  over  the  sea, 
seldom  if  ever  coming  within  gunshot  range. 

My  second  and  last  trip  to  the  beach  was  made  on  June  5,  when  I  was  fortu- 
nate enough  to  take  15  seta  of  least  tern's  eggs.  Six  of  them  consisted  ol 
three  eggs  each.  This  Is  exceptional  tn  the  connty.  I  have  consulted  several 
collectors  who  have  had  considerable  experience  with  least  terns  In  this  locality, 
end  with  one  or  two  exceptions  two  eggs  has  been  the  Invariable  complement 

Judging  from  my  own  experience  I  should  say  that  the  least  tent 
normally  raises  only  one  brood  in  a  season,  at  least  ili'the  northern 


by  Google 


b,  Google 


U.  S.   NATIONAL  MUSEUM  BULLETIN    113     PL.  (S 


MBTt has  Vineyard,  Massachusetts. 


b,  Google 


UVB  HISXOBIES  07  HOBTH  AUEBIOAN  OVU£  Aim  TBBNS.     275 

portionB  of  its  range.   But  Mr.  W.  Lee  Chuubers  (1908),in8peakiiig 
of  a  protected  colon;  in  soathem  California,  says : 

s  in  this  colony  raised  two  or 

Probably  in  warm  climates,  where  the  breeding  season  is  more 
prolonged,  second  broods  are  more  often  raised. 

^ffffi- — The  eggs  of  the  least  tern  are  good  examples  of  protective 
coloratuHi,  for  they  match  their  surroundings  remarkably  well  and 
can  hardly  be  distinguished  from  mottled  pebbles.  The  usual 
ground  color  varies  from  deep  rich  "  cartridge  buff  "  to  very  "  pale 
olive  buff,"  or  to  a  color  between  "pale  olive  buff"  and  white.  This 
is  more  or  less  unevenly  sprinkled  with  small  spots,  and  sometimes 
with  a  few  large  spots  or  blotches  of  dark  shades  of  brown,  such  as 
"Mara  brown,"  "sepia,"  or  "mummy  brown,"  Moat  eggs  show 
some  spots  and  many,  particularly  of  the  lighter  types,  show  large 
underlying  blotches  of  ""Rood's  Uvender  "  or  other  shades  of  "  laven- 
der  gray."  Some  eggs  show  very  handsome  patterns  of  bold  dark 
markings  over  lighter  shades.  The  shape  varies  from  ovate  to  (^ort 
ovate  and  the  shell  is  thin  and  lusterless.  The  measurements  of  63 
eggs,  in  the  United  States  Natitmal  Museum,  average  31  by  23.5 
millimeters ;  the  e(^  showing  the  four  extremes  measure  37  by  fM» 
2S.&  by  23  and  29.6  by  33  millimetars. 

Toung. — ^The  period  of  incubation  is  said  to  be  from  14  to  16  days. 
The  young  remain  in  the  nest  for  «  few  days,  but  soon  begin  to 
develop  powers  of  locomotion.  They  realize  the  value  of  the  hiding 
pose  and  are  well  aware  of  their  prcrtective  coloration ;  they  -lie  pros- 
trate on  the  ea^d,  where  they  are  nearly  invisible,  until  almost 
touched,  when  they  start  up  and  run  away  with  astonishing  rapidi^. 
When  once  Parted  (hey  s^dom  attempt  to  hide  again  and  are  very 
difficult  to  catch. 

Mr.  Edward  H.  Forbudi  has  sent  me  the  foUoving  interesting  ob- 
servations on  the  behavior  of  the  young : 

Near  me  were  two  little  youog,  just  hatcbed  and  ttielr  down.Mrdlr  dry,  yee 
they  were  able  to  ran  about  a  Uttle.  Near  by  were  several  other  youngsters. 
Ab  I  tay  tbere  propped  np  oki  ray'  elbows,  awaiting  tbe  retuhi  of  the  mother 
birds,  several  ot  tbem  flitted  back  and  forth,  and  soon  tbetr  cbe^lng  cries 
changed  to  n  dhisIcbI  metallic  "  pldinlc."  which  has  something  of  the  tinkling 
qnoUty  of  the  bobolink's  note.  Soon  t&e  mother  of  the  two  aeareat  little  ones 
alighted,  and,  mnnlng  to  her  diarges,  settled  easily  vpon  ULem,  rtudlngi  then 
tnm  the  hot  sun's  rays.  Then  she  turned  her  gaee  upward  and  called  softly 
tn  reply  to  the  tender  notes  of  the  male,  which  circled  ovei-head.  Boos  he 
alighted  and  took  the  mother's  place  In  shading  U>e  yovng,  while  sbe  flow  avny, 
rei^aps  to  fish  and  bathe.  Soon  she  returned  with  a  little  sand  eel,  wbl(A 
«*e  gave  to  one  of  the  tiny  ones,  who  ran  to  her  for  It.  Thon  she  flew  again, 
descended  Into  the  sea  and  retdmed  to  her  charges  which  the  male  rellnqatahed 
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to  ber  care.  She  stood  over  tbem  with  raffled  feathers,  and  seined  to  ahake  off 
some  drops  of  water  oa  tbelr  little  panting  tonns,  and  tben  raised  ber  wind 
a  trifle  to  shade  them  from  the  hot  son.  jUI  thla  I  saw  at  a  distance  of  abott 
7  or  8  feet,  and  photographed  some  of  It,  the  male  meantime  standing  near  by. 
Be  then  took  flight,  and  she  nestled  over  tbe  chick  nearest  me,  coaxing  Um 
gently  fbrther  away  by  using  her  bill  and  calling  the  other,  which  finallr 
followed  to  her  new  position  and  settled  by  ber  side. 

Again  tbe  gentle  twittering,  and  the  father  came  down  on  the  sand  with  a 
tiny,  bright,  silvery  flsh.  A  little  one  stuck  Its  head  out  between  the  mother's 
wing  and  her  body,  the  father  conrteoosly  passed  tbe  Bsh  to  the  mother,  and 
abe  fed  tbe  ctatck,  which  b^ged  for  It  with  opeo  mouth.  Again  the  bread- 
winner winged  his  way  orer  the  sunny  sea  and  returned  with  another  Oah. 
Now  the  little  ones  were  asleep  under  tbe  mother's  breast  Be  offered  her  the 
flsh.  She  refused  It  He  flew  away,  but  soon  alighted  and  prottered  It  again, 
only  to  be  refused  again.  At  last,  having  full  assurance  that  bis  family  dM 
not  need  food,  he  swallowed  It  liimself.  Where  shall  we  look  to  flitd  a  loTcUer 
picture  of  bappy,  harmonious  family  relations  than  that  shown  here  oa  Uili 
desolste  beach,  bertde  the  roaring  sorfT 

Plumagea. — ^The  colors  of  the  doiniy  young  are  very  pale,  to  nuttdi 
their  Bandy  siuroondinga  They  are  practically  white,  tinged  locally 
above  with  "ivory  ydlow"  or  "pale  olive  buff,"  mainly  on  tlu 
crown  and  vings;  th^  are  spotted  or  mottled  on  the  head  aad  back 
with  various  shades  of  "  mouse  gray  " ;  the  under  parts  are  pure  whitA 
When  about  half  grown  the  juv^ial  plumage  appears  on  the  back 
and  then  on  the  bead,  "  pinkish  buff "  on  the  back  with  U  -shaped 
markings  of  "sepia"  or  "brownish  olive,"  one  on  each  feather. 
The  pure  white  breast  feathers  appear  at  about  this  time,  and  the 
dnsky  wing  quills  are  growing  rapidly. 

As  the  young  bird  attains  its  growth,  in  August,  the  colors  be- 
come grayer,  "  pallid  mouse  gray,"  or  "  pallid  neutral  gray "  on  the 
bach  and  wing-coverts ;  the  forehead  and  crown  "  paLe  olive  buff," 
with  a  dusky  orbital  and  oervical  crescent,  and  with  nmnerons 
subapical,  U-shaped  spots  of  "brownish  olive."  The  wing  quilh 
are  gray,  darker  externally,  and  mar^ned  inwardly  with  white.  The 
lesser  wing-coverts,  particularly  on  the  bend  of  the  wing,  are  mottled 
with  dusky  and  the  greater  wing-coverts  are  white  clouded  with 
"  pearl  gray." 

Id  the  first  winter  plumage  according  to  Coues  (1877)  the  young 
bird  begins  to  resemble  the  adult,  but  differs  from  it  as  follows: 

It  Is  somewhat  smaller,  with  ciHisidembly  weaker  bill,  the  tMsal  portlMis  of 
which  are  still  more  or  less  dtrty  flesh  color.  The  forehead  and  vertex  btc 
rather  graylsh-whlte  than  inire  white,  and  the  brownlsh-blaek  of  the  nape  U 
Interrupted  with  light  grayish.  Tbe  unlfonnlty  of  the  colors  of  the  nppa 
parts  Is  Int«fered  with  by  the  still  remaining  lighter  tlpa  of  most  of  tlw 
feathers,  while  some  may  yet  retain  tbe  brownish  subapical  vots  ot  tbe 
atri*  AoriMHfia.  Tbe  tall  has  still  soane  traces  of  dork  subapical  spots.  It  U 
only  m  early  winter  that  this  particular  pluawge  con  be  seen,  for  tovari 
Bprlng  the  birds  ace  hardly  to  be  distlngnished  from  the  adults. 
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The  distinguishing  featnres  of  this  plumage  usaally  disappear 
at  a  complete  prenuptial  molt  in  the  spring.  At  the  first  postnuptial 
molt,  vhich  occurs  in  July  and  August,  the  young  birds  become 
wholly  indistinguishable  from  adnlts.  The  winter  plumage  of  the 
adult  is  mainly  characterized  by  the  brownish  black  occiput  and 
nape,  by  the  grayish  black  on  the  bend  of  the  wing,  and  by  the  black 
bin.  The  adult  nuptial  plumage  is  produced  by  a  complete  pre- 
nnpUal  molt  in  the  spring.  It  is  characterized  by  the  glossy  black 
pileum,  the  pure  white  forehead,  the  yellow,  black-tipped  bill,  and 
other  minor  points  in  which  its  differs  from  the  winter  plumage. 

Food. — ^The  least  tern  does  not  differ  materially  in  its  feeding 
habits  from  other  species  of  the  genus.  It  obtains  its  food,  which 
is  mainly  small  fish,  by  skimming  over  the  surface  or  by  hovering 
in  the  air  and  plunging  down  into  tlie  water  after  its  prey.  This 
plunging  habit  has  given  it  the  name  of  "  little  striker."  It  is  very 
active  while  feeding  and  light  and  graceful  in  its  movements,  dart- 
ing down  upon  its  quarry  with  speed  and  accuracy.  Its  food  is 
generally  swallowed  on  the  wing,  but  if  not  properly  adjusted  in 
the  bill  it  is  sometimes  dropped  and  caught  again  before  it  reaches 
the  water.  Occasionally  a  bird  will  alight  on  the  ground  to  devour 
its  food,  and  often  it  ffies  away  with  it  to  feed  its  mate  or  its  young. 
Mr.  Ora  W.  Knight  (1908)  saw  them  in  southern  California  "  lightly 
skimming  over  the  surface  of  the  water  and  feeding  on  the  various 
small  surface -swimming  crustaceans  and  small  fish  or  engi^ed  in 
feeding  on  various  species  of  beach  insects."  The  examination  of 
76  stomachs  of  birds  by  Warren  (1890)  tilled  on  the  New  Jersey 
coast  in  summer  "  showed  that  they  had  fed  almost  exclusively  on 
little  fish ;  not  more  than  four  or  five  had  any  traces  of  insects  in  their 
stomachs."  Audubon  (1840)  refers  to  their  feeding  on  "shrimps 
and  prawns."    Sand  eels  are  also  eaten. 

Behavior. — ^The  flight  of  this  delicate  little  "sea  swallow"  is 
exceedingly  light,  graceful,  and  buoyant;  it  is  at  times  swift  and 
well  sustained.  Audubon  (1840)  has  well  described  its  movements 
as  follows ; 

Wbea  yoQ  Invade  their  bn^edlng  i>lace  tbey  wlU  Mmettmea  sweep  tM  awoj 
Bud  BDddeolr  return,  coiuIbK'  bo  near  as  almost  to  strike  you.  Wblle  traveling 
tbetr  light  but  firm  flight  U  wonderfully  sustained,  and  on  bearing  and  Beelng 
them  on  sncb  occasions  one  Is  tempted  to  believe  them  to  be  tbe  happiest  of 
tbe  taatfty.  They  aeem  as  If  marshalled  and  proceedlDK  to  a  merrymaKUE, 
X)  fnlty  do  they  dance  along,  as  If  to  tbe  music  of  their  oven  ttrely  erles.  Now 
Ton  aee  tbe  whole  group  snddenly  check  their  onward  speed,  hover  over  a 
dees  eddy  supplied  vrith  anmberless  abrlmps,  and  dash  headlong  on  their 
prey,  up  rUes  tbe  little  thing  with  the  shrimp  In  Its  bill,  and  again  down 
It  plunges,  and  Its  movemoita  are  so  light  and  graceful  that  you  look  on  with 
pleasure  and  are  In  no  haste  to  depart    Should  this  scene  be  enacted  while 
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tber  l>ave  yomig  la  Uielr  company  tbe  latter  await  Id  tbe  air  tbe  rise  of  ttieir 
parents,  me«t  them,  and  receive  the  food  from  them.  When  all  are  satiated 
tbey  proceed  on  their  Journey,  stopping  at  another  similar  but  distant  place. 

When  their  breeding  grounds  are  invaded  these  tema  show  their 
anxiet;  bj  hovering  over  the  intruder  or  darting  down  at  him  with 
shrill,  strident  cries  of  protest.  Wilson  (1832)  described  tbeir  cries 
as  sounding  like  the  "  squealing  of  young  pigs."  Their  ordinary  call 
note,  the  one  most  often  heard  on  their  breeding  grounds,  is  a  shrill, 
rasping  cry,  sounding  like  the  ^llables  **  zree  ee  eep."  They  also 
have  a  variety  of  cackling  and  whistling  notes.  When  attacking  an 
intruder,  at  which  they  are  very  bold,  they  utter  a  sharp  "yip"  or  a 
series  of  vehement  notes  like  "  keck,  keck,  keck,"  rapidly  repeated. 
While  hovering  over  a  school  of  small  fish  they  become  very  much 
excited  and  noisy,  indulging  in  a  constant  chorus  of  shrill  cries. 

Ijeast  terns  are  particularly  gentle  and  harmless  birds.  They  are 
not  as  sociable  as  some  other  species,  but  they  live  ia  perfect  harmony 
with  their  neighbors  on  their  breeding  groimds.  They  seem  to  prefer 
the  same  localities,  and  become  intimately  associated  with  piping 
plovers,  Wilson's  plovers,  and  snowy  plovers  in  their  respective 
breeding  ranges.  Their  chief  enemies  are  human  beings,  who  shoot 
them  and  destroy  their  eggs,  and  dogs,  cats,  and  rats,  which  eat 
their  eggs  and  young.  Fortunately  protectitm  has  come  in  time  to 
save  this  beautiful  species  from  complete  extermination,  with  which 
it  certainly  was  threatened. 

Winter. — There  is  not  much  to  be  said  about  their  winter  habits, 
for  most  of  them  spend  the  winter  south  of  our  borders  in  wanner 
climes,  though  a  few  winter  on  our  southern  coasts.  They  are  more 
given  to  wandering  during  the  fall  and  winter,  and  are  more  often 
seen  inland  then  than  at  other  seasons. 

D18TBIBOTION. 

Breeding  range. — ^AU  along  the  Atlantic  coastj  from  Massachusetts 
(Chatham)  to  the  Florida  Keys,  and  along  the  Gulf  coast  to  south- 
ern Texas  (Cameron  County).  Islands  in  the  Mississippi  and 
Missouri  Rivers;  north,  formerly  at  least,  to  sontbem  South  Dakota 
(Vermillion)  and  central  northern  Iowa  (C^ear  Lake) ;  and  west  to 
northern  Nebraska  (Niobrara  Hirer)  and  southwestern  Kaiisas 
(Cimarron  Kiver).  From  the  Bahamas  (Andros,  Abaco,  Eleuthera, 
Watlings  Island,  etc.)  and  the  Greater  Antillee  (Cuba,  Porto  Bico, 
Cayman  Islands,  etc.),  southward  throu^out  the  Lesser  Antilles  to 
Venezuela  (Aruba  and  Bonaire  Islands),  and  westward  to  British 
Honduras.  Un  the  Pacific  coast,  from  central  California  (Monterey 
Bay)  southward  to  southern  Mexico  (Tehuantepec).  Pacific  coast 
birds  are  now  considered  subspecifically  distinct^ 
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Breeding  grounds  protected  in  the  foUowing  national  reservations : 
In  Florida,  Mosquito  Inlet,  Tortugas  Inlands. 

Winter  ranffe. — From  the  Gulf  of  Mexico  (Louisiana  coast)  south, 
along  the  east  coasts  of  Central  and  South  America,  to  Argentina 
(Corrientes) ;  and  from  the  Gulf  of  California,  south,  along  the 
west  coast  to  Peru  (Sarayacu). 

Spring  migration. — Early  dates  of  arrival:  New  Jemsy,  Long 
Beach,  May  12;  Bhode  Island,  Newport,  May  IS;  MassBchusetts, 
Chatham,  May  2;  Nebraska,  April  S. 

FaU  migration. — Late  dates  of  departure:  New  York,  September 
11 ;  New  Jersey,  Long  Beach,  August  26 ;  Maryland,  Baltimore,  Sep- 
tember 4;  Kansas,  Emporia,  August  12;  Missouri,  St.  Louis,  August 
81;  Texas,  Bonham,  August  20;  Lower  California,  San  Joa6  del 
Caho,  September  6. 

Casual  records. — Said  to  wander  in  summer  north  to  Minnesota, 
Ontario,  and  Nova  Scotia,  but  many  of  the  records  are  doubtful. 
Labrador  and  Newfoundland  records  are  very  doubtful.  Occurs 
occasionally  in  winter  on  Atlantic  coasts  of  Africa. 

Egg  dates. — California:  Ei^t^-nine  records.  May  20  to  August 
12;  forty-five  records,  June  5  to  25.  South  Carolina  and  Georgia: 
Thirty-seven  records,  May  8  to  July  20 ;  nineteen  records,  May  21  to 
June  21.  Florida:  Fourteen  records,  May  3  to  June  29;  seven 
records,  May  8  to  21.  Massachusetts:  Eleven  records.  May  29  to 
July  4 ;  six  records,  June  2  to  29. 


BOOTT  TEKK. 
HABITS. 

This  wide  ranging  species,  represented  by  different  races  in  the 
two  hemispheres,  gathers  for  the  purpose  of  breeding  into  numerous 
vast  colonies  on  remote  islands  in  the  tropical  waters  of  both  oceans, 
where  it  is  one  of  the  best  known  sea  birds  and  one  of  the  most  popu- 
Ur  as  a  producer  of  eggs  for  food.  Its  most  famous  resort  is  prob- 
ably Bird  Key  in  the  Dry  Tortugas,  near  the  Florida  Keys,  about 
which  much  has  been  written,  beginning  with  Audubon's  (1840) 
graphic  account,  from  which  I  quote,  as  follows : 

Oq  landing  I  felt  tor  a  mom«nt  aa  It  the  birds  would  raise  me  &om  tbe 
ground,  BO  tlili^  were  the;  all  around  and  ao  qiildc  the  motion  of  thetr  wings. 
Tbelr  crlee  were  Indeed  deafening,  yet  not  more  than  half  of  them  took  to  wing 
on  our  arrival,  those  which  rose  being  chiefly  mate  blxilH,  as  we  afterwards 
ascertained.  We  ran  across  the  naked  beach,  and  as  we  entered  the  thick  cover 
before  ns,  and  spread  In  different  direction*,  we  mtgbt  at  every  step  have  canght 
a  slttlDg  bird,  or  one  ecrambllng  throngh  tbe  bnahes  to  escape  from  us.  Some 
of  ttie  sailors,  who  had  more  than  once  been  thexv  before,  bad  provided  them- 
selves wICh  sticbs,  with  which  they  knocked  down  tbe  birds  an  tbey  flew  thick 
aroDDd  and  over  them.  In  less  tban  half  an  hour  more  than  a  hundred  terns 
Is7  dead  In  a  heap,  and  a  noniber  of  baskets  were  filled  to  tbe  brim  with  egga. 
174785—21 ^19 
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It  was  CDTlotiB  to  dbtwe  tbelr  actloni  wbeoerer  a  large  party  landed  on  ttae 
Island.  All  those  not  engaged  In  liiciiliati«n  would  Immediate  rlae  in  tbe  all 
and  Bcream  alondi  tboae  on  tbe  gtonnd  would  Oun  Join  tbem  aa  qnldcly  aa 
tbej  coQid,  and  the  whole  fonning  a  vast  maas,  with  a  broad  extended  front, 
would  as  It  were  charge  ns,  pass  over  for  SO  yards  or  so,  then  snddenly  wheei 
round  and  again  renew  their  attack.  Tbia  they  wonid  r^eat  six  or  eleht  Umea 
m  succession.  When  the  ssUora,  at  our  deelre,  all  shouted  as  lond  aa  tter 
conld,  tbe  ijhnisfT  would  for  an  Instant  become  perfectly  Aent,  as  If  to  satber 
our  meoal&K ;  bat  tbe  next  moment,  like  a  huge  wave  breaking  on  the  beach,  it 
would  rush  forward  with  deafening  uolse. 

Spring. — A  description  of  Hub  island  is  giv«n  in  the  life  history  of 
the  noddy.  Dr.  Joseph  Thompson  (1903)  rays  that  sooty  tuiu  ar- 
rive about  a  Teek  after  the  coming  of  the  noddies ;  they  "  arrive  in 
la^;er  flocks  and  tixey  all  seem  to  reach  the  breeding  place  within 
about  four  days.  Within  a  week  of  the  arrival  of  the  first  one  their 
eggs  are  to  be  found." 

CowttMp. — ^Audubon  (1840)  witnessed  the  courtship  of  this  spe- 
cies, of  which  he  writes: 

Tlie  male  blrda  frequently  threw  tbelr  heads  over  their  backs  as  K  were,  la 
the  manner  of  sevecal  ^tedes  of  gulls;  they  also  swelled  out  their  throats^ 
walked  roand  the  females,  and  ended  by  uttering  a  soft  puffing  sound  as  tltey 
caressed  them.  Thai  the  pair  for  a  mom«it  or  two  walked  roand  eacta  other, 
and  at  length  rose  on  wing  and  soon  disappeared. 

Netting. — From  Prof.  John  B.  Watson's  (1908)  careful  observa- 
tions of  this  species  and  the  noddy,  made  in  tliis  colony,  we  have 
learned  much  regarding  their  habits  and  characteristics.  Some  of 
this  information  I  shall  attempt  to  give  in  concise  form  or  in  exact 
quotations  from  his  excellent  paper,  to  which  I  would  refer  the  reader 
for  details.    Begardlng  the  nest-building  activities  he  says : 

The  building  of  the  sooty  neat  Is  qnlckly  accomplished.  The  obtaining  of  a 
nest  site  Is  the  difficult  part  of  tbe  reaction.  Aa  has  been  satd.  the  aootles 
build  tbetr  nests  vet;  near  one  anottier.  For  this  reason  tt  Is  extremdy  dUBcoIt 
t»  maka  complete  observattons.  Hy  ataaervatlons  be^n  late  one  afteraoon, 
b^ore  any  eggs  had  been  laid.  Himdreds  Of  tbe  binds  were  grouped  together. 
Incessantly  fighting  and  screaming.  It  nalckly  became  apparoit  that  moat  of 
them  had  chosen  a  nest  site  and  were  defending  it  against  ell  late  comets. 
Both  male  and  female  were  present.  Each  pair  in  this  partlcnlar  locality  de- 
fended a  drcnlar  territory,  ronghly  14  Indies  to  2  feet  In  diameter.  Other 
birds  in  wandering  anmnd  would  stumble  Into  tida  sacrad  teRitorr  and  a  Oght 
would  ensue.  Tlie  flsbts  would  often  lead  to  eBcroadunuila  upon  tbe  territMy 
of  still  other  birds.  Tbe  number  it  tboae  fitting  would  thus  be  ooaatantlT 
Increased.  I  have  seen  as  many  as  14  sootles  thus  engaging  in  a  flght  Birds 
10  to  16  Ceet  away  would  rash  Into  tbe  flght  and  the  noise  end  ctHitnslon  beg- 
gared de«riptI(Hi.  S«Nuetlnies  as  many  as  10  or  IS  soch  f^Ung  gronps  could 
be  observed  In  the  area  of  1,000  square  feet.  Quiet  wonld  momentarily  eosae 
and  then  be  broken  by  another  aerlea  of  Bghts.  During  tbe  choice  of  the  nast 
ing  site  the  flgfats  eontlnne  day  and  night,  with  only  IntermltteBt  periods  of 
qnlet 
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WltblD  tbls  duniKd  drcl«  the  two  mated  birds  remain  tdattvalr  qnlat. 
AX  this  time  sexual  activity  Is  at  tta  height  It  freguentl;  happened  In  tttB  tex- 
val  process  that  the  two  birds  wonld  step  ooelde  of  their  own  territory  and  a 
geoeral  fight  wonld  ensoe.  When  the  sexual  reaction  Is  tn  progress  it  la  a  sig- 
nal for  the  snrronndlng  males  to  encroadi.  Coition  Is  tbns  completed  only 
after  mnch  fighting.  I  hare  seen  the  male  attempt  to  monnt  the  female  12  to 
15  times,  and  at  each  attempt  be  Interfered  with  hj  neighboring  males. 

The  actual  construction  of  the  nest,  when  a  nest  structure  la  formed,  begins 
after  an  undefended  area  has  been  found.  The  process  of  nest  building  la  some- 
what as  follows :  The  bird  puts  the  breast  to  the  ground,  thereby  aopportlng  the 
body  and  leaving  the  legs  comparatlTdy  free.  The  feet  are  nsed  aa  a  combined 
scraper  and  ahoveL  A  few  backward  strokea  of  the  feet  are  made,  whldi  serve  both 
to  looeen  the  aand  and  to  remove  It  from  beneath  the  body.  The  bird  then  turns 
slE^tly  and  rq>eatii  tbe  process.  When  It  has  turned  360°,  or  less,  it  begins  to 
use  tbe  breast  as  a  ahaper.  By  continuing  this  process  the  depression  Is  soon 
made  to  aasume  the  required  diameter  and  depth.  My  notes  show  that  tbe 
bay-cedar  leaves  are  often  gathered  up  and  placed  around  the  rim  of  tbe  neat 
as  the  hole  la  bdng  dug.  1  ean  not  aay  which  sex  does  the  work,  but  I  believe 
that  both  male  and  female  engage  In  it.  As  soon  as  tbe  depresalon  la  made  both 
birds  begin  to  defmd  It.  Naturally,  where  so  nest  Is  made,  the  nest  site  alone 
la  chosen  and  defended  as  described  above. 

The  neat  of  a  sooty,  when  a  nest  la  made,  conslsta  of  a  shallow  oval  d^reaslon 
In  the  sand.  This  depreaslon  varies  greatly  In  depth,  depending  upon  the  nature 
of  tbe  anrface.    It  la  rarely  over  6  centimeters  In  depth,  even  In  loose  sand. 

Ite  northern  and  northeastern  aectlOBB  of  the  Island  are  free  from  bushes, 
but  an  covend  by  a  sbaUow  growth  «f  Bermuda  gnsa.  These  areas  contain 
by  far  Qm  largest  munber  of  nests.  The  eggs  in  these  areaa  are  laid  literally 
<m  tbe  grass  and  bare  earth  In  no  kind  of  nest  structure.  The  egff  are  often 
d^MMlted  In  open  sandy  places,  but  nest  depresaloDS  are  not  always  made,  evoi 
where  the  nature  of  tbe  surface  easily  permits  It. 

A  rather  Interesting  variation  In  nest  structure  appears  among  certain  nesta 
which  are  bnilt  noder  the  bey-cedar  busbesi  The  leaves  f  Hm  the  bushes  some- 
tlntes  form  a  carpet  over  tbe  sand.  The  nesting  sooties  often  gather  up  these 
leaves  and  place  them  around  tbe  rim  of  the  depression.  Under  no  circum- 
stances are  tbe  leaves  collected  from  a  distance  farther  than  the  birds  can 
teach  wltH  their  beaks  while  remainleg  In  a  sitting  posture  In  the  nest 

iSt.  B.  S.  Bowdish  (1900)  found  a  large  colon;  of  these  tema 
breeding  on  Deaecheo  Island,  near  Porto  Rico,  under  quite  different 
conditions,  which  he  describes  as  follows : 

The  nesting  sites  were  ledges  or  shelves  in  the  face  of  tbe  rocky  walls,  rang- 
ing between  10  and  40  feet  above  the  beach.  Some  were  narrow  and  others 
wide.  In  one  case  tbe  egg  was  laid  underneath  a  cactus  plant  on  top  of  the 
rocks.  In  some  Instances  there  seemed  to  be  a  slight  gathering  of  rock  chips 
and  small  pebbles  about  the  eggs  in  the  form  of  a  ring,  and  In  a  very  few 
one  or  two  bits  of  twigs  were  added,  but  otherwise  there  was  no  nesting  ma- 
terial, and  often  tbe  egg  laid  on  the  bare  rock. 

The  Pacific  fonn  of  the  sooty  tern  {Sterna  fmcata  criasalu)  breeds 
on  seTwal  islands  on  the  weet  coast  of  Mexico  and  in  the  Hawaiian 
group,  congregating  in  vast  colonies,  surpassing  in  extent  and  dendty 
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any  tern  eolonies  that  I  have  amr  beard  of  elsswhen.  Mr.  E.  W. 
Gifford  (1918)  says: 

UesBTB.  Beck  and  Htinter  r^wrted  tootf  teraa  neMintC  bj  thouaandB  on 
s^enl  low.  Sat  IsIeU  In  tiie  bracUah  lagoon  at  Ollppertoa  Island-  On  ooa 
lalet,  about  800  aqnare  feet  In  area  and  10  Inchea  In  elevation  above  tbe  water 
of  the  lagoon,  there  were  over  a  tbotuand  egga,  Ther  were  laid  on  tbe  bare 
coral,  wltti  no  semblance  of  a  neat,  and  were  oo  cloaelr  placed  tbat  It  wna 
necessary  to  step  with  «Etrenie  care  to  ftvold  cmahlng  them.  The  owners  were 
vers  fearless  and  allowed  tbemselTes  to  be  handled  freely.  Tbey  were  alM 
very  noisy  and  k^t  up  a  great  din.  On  tbe  9tb  400  e(KS  were  collected  by 
tbe  two  restdents  ot  the  island  from  a  vace  20  by  20  feet,  and  by  U  ft  m.  on  tbe 
10th  over  100  fresh  ones  bad  been  laid  in  tbe  same  area. 

The  colon;  on  Laygan  Island  is  proWbly  tbe  largest,  and  it  cer- 
tainly 13  a  wonder  among  wonders.  Prof.  Homer  R.  Dill  (1912),  re- 
porting on  the  condition  of  this  colony,  states : 

Tbe  first  day  of  June  we  measared  tbe  roQfeerlee  of  Uieae  bteds  and  two 
days  later  we  went  over  tbe  same  grmmd  again.  We  found  tbat  In  two  day* 
the  rookeries  en  the  west  ride  bad  Inereasad  In  area  SfiOO  «qnare  yards.  Tbe 
final  estimate  of  the  number  of  sooty  terns  was  made  Jnne  4—883,900  for  botb 
rookeries.    This  species  outntunbers  any  other  on  tbe  island. 

Dr.  Walter  K.  Fisher  (1906),  writing  of  the  same  colony,  says: 

The  sooty  terns  nest  In  among  tbe  tail  gnm,  and  the  single  eg^  la  laid  diiectlj 
on  the  sand,  with  sometimes  scarce^  a  bellow  te  suggest  a  nest  Tbe  eggt 
are  placed  very  dose  togethn  in  many  IocaUtle»-HM  close  tbat  tt  Is  sometintes 
dlfflcott  to  progress  and  not  watt  on  them.  The  birds  are  very  loaUi  at  Umea 
to  leave  tbetr  nest,  and  scold  sonndly  bttore  finally  slipping  olE.  When  at  teat 
driven,  tbey  limp  away,  draggteg  Qielr  wtngs  in  a  painful  manner,  lost  as  iNur 
own  birds  do.  Thns,  here,  on  a  UttLe  iriand.  Is  this  flmdy  HHtdanted  taistiact 
strongly  in  evidwca,  and  practioed  irtm*  it  can  be  of  no  poaslble  atfvantsCe  to 
tbe  bird.  Sometimes  a  dosen  <x  mora  wll  sttvn^e  Wi  ahead  ef  tba  pedesMan, 
trampling  over  each  otber  and  crying  ImLSsantty,  Uddng  eggs  to  tbe  itglit 
and  left  in  a  mad  endeavor  to  eacwe,  while  ovMtaad  their  fellvm  toap  up  an 
incessant  screandng.  There  Is  always  a  great  riond  of  these  btids  fiylng  bade 
and  fortb  over  tbe  colony,  emi  when  no  dtstorblng  element  is  preamt. 
They  seem  to  need  tbe  nervous  excltemait.  Just  at  sonrtse  tbey  are  spon- 
taoeoariy  most  noisy,  tor  fbei^  apparently  are  rattniitng  from  tbe  aaa,  wbere 
I  have  beard  tbem  at  vailons  ttaws  dvilng  tbe  nl^it. 

Eggm. — ^Tbe  same  vriter  givea  a  vwy  good  deser^ition  of  the  eggs 
of  the  Booty  tern,  and  I  can  not  do  better  than  qnote  his  worcfa,  as 
follows: 

The  eggs  of  the  sooty  tan  vary  mot^  in  marklncs,  but  can  nsnallj  be  told 
from  tboae  of  Btsma  Umata  by  greater  slse  and  nssally  coarser  Kpoitiae.  Tbe 
ground  color  Is  white  or  occasionally  a  cream  bufC.  One  type  of  marking  con- 
sists of  deep  burnt  sienna  and  grayish  vlnaceous  spots,  with  occasional  neariy 
tdaA  scrawls  scattered  rather  evmly  over  tbe  wbele  mvface.  The  spota  are 
1,  2,  and  3,  mtaL  In  dtameter,  wltb  occasional  largar  ivd  smaller  onee.  An- 
otber  lees  prevalent  variation  consists  of  heavy,  very  deep  burnt  «taoaa  blotches 
<S  mm.  to  IS  mm.  in  extent),  congregated  in  a  sone  near  the  blunt  end,  and 
lesser  pale  grayish  vlnaceons  and  deep  burnt  sienna  spots  CDarsely  scattered 
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over  tbe  nat  of  the  egf.  A  very  handaome  type  bu  tbe  brown  laid  orer  tbe 
Ttnaceoos,  and  ooemonally  tlie  deep  barnt  sterna  or  cbeatnnt  shading  off  tt 
me  Bide  Into  UgtaC,  canaed  hj  the  spiral  tvIatlBK  of  the  egg  Id  the  orMnet. 
One  apeelmen  shows  this  to  a  marked  degree,  h&Ttag  long  chestnut  danba 
extending  ^ilnilly  from  the  big  end.  StlU  another  type  has  fine  brown  and 
graytsh  Tlnaceous  mat:alatlons  scattered  all  over  the  egg,  bat  more  nomevpoa 
at  the  blnnt  end.  An  abnormal  specimen  Is  entirely  wlthont  markings,  being 
pure  white.  The  shape  Is  ovate,  either  elongate  or  thick.  An  average  specimen 
measores  68  mm.  by  SB  mm. 

The  measurements  of  T6  eggs,  in  the  United  States  National 
Museum  caUection,  average  50  by  S6  millimeters;  the  eggs  showing 
the  four  exirenjes' measure  56  by  36, 64.5  by  37.5, 44.5  by  35  and  48.6 
by  33  millimeters. 

Teunff. — Both  sexes  incubate,  and,  according  to  Prof.  Watson's 
obaervstions,  the  shift  is  made  during  the  night,  each  bird  remaining 
on  the  nest  24  hours  except  for  occasional  short  excursions  for  water. 
The  incubating '  bird  is  evidently  fed  by  its  mate.  Based  on  the 
study  of  16  nests  he  determined  that  Gib  period  of  incubation  is  36 
days.  During  the  first  three  da^.  after  the  young  are  hatched  they 
are  closely  guarded  by  their  parents,  after  which  they  learn  to  **  run 
to  the  bushes,  where  they  remaiif  motionless  after  sticking  their  heads 
Into  the  crotch  of  some,  biish  or  depressing  the  body  against  any 
convenient  solid  object."  The,  parents  soon  leant  to  recognize  their 
own  young,  and  tbe  young  learn  to  respond  to  the  calls  of  the  parents. 
Each  bird  feeds  it  own  young  and  attacks  the  young  of  any  other 
bird  which  invades  its  territory.  This  leads  to  many  fights  ,»mong 
the  adults  and  much  mortality  among  the  young.  ProfessOT  Watson 
(1908)  says: 

The  paregla  alt^nately  feed  tbe  yoong,  bnt  Instrnd  of  a  diurnal  poiod  ot 
feeding,  such  as  the  parents  have  before  tbe  appearuteB  of  the  young,  the  Inter. 
tbIs  vary  anywhere  from  four  to  seven  boors.  My  observatloos  are  few  on 
this  point  Tboogh  tbe  parents  feed  the  yonng  at  any  hour  of  the  day,  feeding 
can  be  most  eaMly  observed  at  dnsk.  It  has  already  been  mentioned  ttiat  the 
MoUas  hnny  home  at  nlghtifall  In  great  nmibecs.  rrem  4  mitU  8  p.  m,  ttda 
feeding  process  keeps  thfl  Island  in  cnnmoUoa.  The  Aedtog  of  the  yonng  birds 
has  many  Interested  spectators.  While  I  have  never  seen  the  terns  from  the 
neighboring  nests,  which  may  be  obaervlag  the  process,  attempt  to  rob  ttie 
yonng  bird,  I  Judge  from  ttie  actions  of  the  feeding  parent  that  6nch  Is  occa- 
sionally Qm  case.  If  the  parent  happois  to  disgorge  more  than  (he  yonng  tern 
can  take  Into  its  beak,  and  tke  food  la  allowed  to  ttaU  to  tUe  gronnd.  It  Is 
IndlcrooB  to  watch  the  rapidity  with  which  the  parent  [dcks  np  the  food  and 
reswallows  It  Oft^i  times  the  mate  of  the  feeding  parent  Is  near;  ita  rOle 
is  a  purely  passive  one,  except  when  tbe  "spectators"  attempt  to  aii^roacli 
too  near.    Its  part  Is  then  to  assist  In  warding  them  off. 

The  care  of  the  young,  especial];^  from  20  days  on,  most  be  an  eriianstlng 
process  for  the  parents.  They  become  emaciated  and  somewhat  bedraggled  In 
appearance.  This  la  not  to  be  wondered  at  when  we  consider  that  a  healthy 
yonng  sooty  can  eat  anywhere  from  20  to  40  minnows  of  no  Inslgnlflcant  Htn 
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in  a  day-  It  may  be  of  general,  intereat  to  nete  that  Hfter  the  fint  few  dayi 
the  parent  always  tecogBixe*  and  foedi  lt»  own  yonns  and  no  other,  and,  fnr- 
tlieBDDre,  the  jovDg  tern  reeesatMe  Ite  own  parents  and  attempts  to  feed  only 
from  tliem.  Never  bnt  enoe  ont  «t  many  thonsand*  of  obaerraUooa  did  I  see  a 
yoonc  tern  b^clDf  foodfrem  »  atraBfct. 

Plumagea. — I  have  seen  two  quite  distinct  types  of  downy  young. 
In  one  the  upper  parte  are  variegated  with  "chamois  buff"  and 
black;  in  the  other  Uie  upper  parts  are  deep  sooty  or  brownish  black, 
the  down  on  the  head,  and  neck  being  tipped  with  "ochraceous 
buff."  These  colors  include  the  sides  of' the  head,  neck,  and  body, 
in  each  case,  and  the  under  parts  are  pure  white.  Mr.  Gtfford  (1913) 
describe  some  downy  young,  collected  on  Clipperton  Island,  as 
"  atrealoed  with  grayish  brown  and  dull  white  on  the  upper  surface, 
but  the  white  down  is  tipped  with  rtifous." 

"When  about  30  days  old  the  young  bird  is  fairly  well  clothed  in 
its  Juvenal  plumage.  In  this  plumage  the  upper  parts  are  "  clove 
brown  " ;  the  back,  upper  tail-coverta,  and  wing-coverts  are  narrowly 
edged  with  buff;  the  scapulars  are  broadly  tipped  with  buffy  white; 
and  the  under  parts  are  uniform  "  olive  brown,"  shading  off  to  gray- 
ish white  on  the  belly  and  crissum.  The  bill  is  small  and  the  tail  is 
square,  or  nearly  so.  Probably  the  light  edgings  wear  away  during 
the  Winter  and  apparently  a  complete  prenuptial  molt  takes  place 
in  the  spring.  I  have  seen  birds  in'summer,  apparently  about  t 
year  old,  with  long  wings  and  forked  tails,  in  which  the  crowns  and 
upper  parts  are  "  fuscoUs  black,"  the  foreheads  white,  and  the  under 
parts  white,  heavily  clouded  with  dusky.  At  the  next  molt,  the  firat 
postnuptial,  the  adult  winter  plumag6  ifl  probably  assumed.  Thb 
differs  from  the  adult  nuptial  plumage  only  in  having  a  few  scatter- 
ing white  feathers  in  the  crown  and  the'  loree.  I  have  nM  seen  suf- 
ficient material,  collected  at  the  proper  seasons,  to  work  out  the  sea- 
sonal molte  of  the  adult. 

Food. — ^The  food  of  the  sooty  tern  seems  to  consist  almost  entirely  . 
of  small  fisltefl,  whieh  it  ^eka  up  ^naetoM^  off  the  surfaoe  of  tbia 
sea  without  wettwg  its  plnma^    And«bon  (1040)  saya: 

XJke  some  of  the  amaller  culls,  this  bird  not.  lafreqQOit];.  bovere  close  to  tba 
water  to  pick  vp  floatiDK  objects,  ^ucb  as  small  bits  of  fat  pork  and  greasy  sub- 
stances thrown  overboard  purposely  for  maklog  the  exparlraent 

Dr.  B.  W.  Nelson  (1899)  says  of  the'PMSifio  vstiety : 

They  feed  well  out  at  sea,  and  were  not  found  anywliere  along  shore,  exc^t 
when  they  came  to  their  rcwstlng  place  on  Isabel  Island.  There  were  no  tigni 
of  tbelr  rooBtlng  about  the  Tres  Marias,  although  they  may  roost  on  some  of  > 
the  ontlylng  roc^  Islets.  Grayson  found  them  In  small  numbers  farther 
west,  about  the  itevUlaglgedo  Islands.  During  our  trip  to  tlie  Tres  Marios  many 
schools  of  targe  fish  were  QDCOuntered  swimming  ploee  to  the  surface  and  con- 
stantly breaking,  often  with  such  force  and  rapidity  that  the  water  bolted  and 
foamed  over  considerable  oreas.    These  schools  of  fish  were  commonly  accom-    I 
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panied  b;  flocks  of  Booty  terns  and  ganneta.  whtch  speared  to  be  animated  b7 
tbe  wildest  excitement.  The  terns  hovered  over  the  foaming  sea,  ntterlng  sbrlU 
cries  and  darting  down  into  tbe  water,  evidently  after  food;  and  In  tbe  midst 
of  tbe  tnmiuli  tbe  bine-footed  Konnets  swam  abont,  beatlos  the  water  with 
ttelr  wings  and  adding  to  the  noise  made  by  tbe  terns  and  leaping  flab.  TTUle 
OD  Uarta  Hadre  I  saw  a  flodc  of  terns  som*  distance  offsbora,  and,  taktas  a 
canoe^  managed  to  get  ont  to  them  and  directly  in  ttie  conrae  of  tbe  scliool  ot 
flsh  tbey  were  accompanying.  Letting  the  boat  drift  I  stood  up  and  watched 
the  swarm  go  by,  l^onsands  of  large  flsb  and  hundreds  of  terns  and  gannets 
passed  tbe  boat  on  every  side,  amid  loud  cries  from  tbe  terns,  a  mshlng  sound 
from  the  flsh  and  gannets,  and  a  bewildering  complexity  of  motion  in  sea  and 
air  that  was  intensely  eicltlDg.  Iliis  novel  sight  was  so  Interesting  that  I 
came  near  losing  a  chance  to  secnfe  some  of  the  birds. 

Behavior.— "Or.  Frank  M.  Chapman  (1908)  says  of  th^  flight  of 
this  species : 

Sooty  terna  in  flight  are  much  like  common  terns,  and,  when  alarmed,  they 
have  the  common  tern's  habit  of  banging  In  the  air  above  their  nests.  Because 
of  their  comparative  tamenesa  and  of  the  steadtness  Of  the  easterly  trade  wind, 
an  admirable  opportunity  was  presented  to  observe  these  birds  In  the  air  at 
dose  range.  So  even  was  the  breeze  that  the  birds,  all  faring  It,  seemed  to  be 
suspended  and  motionless.  There  was,  In  tratb,  but  little  change  In  their  posi- 
tion, but  It  was  maintained  by  constant  adjostment  to  the  slight  variattona  In 
the  force  aod  direction  of  the  wind.  Wings  were  raised  or  lowered,  widely 
spread,  or  partly  closed;  talla  d^ressed  or  slightly  elevated,  and  fan-like, 
opened  or  shnt  In  short,  there  was  a  ceaseless,  if  unconscious,  effort  on  the 
part  of  tbts  birds  to  maintain  tlie  balance  between  grarlty  acting  Id  one  direc- 
tion, and  air  pranare  la  another,  ami  so  well  did  ttwy  sacced  that  It  wa«  a 
commoq  alght  to  sea  one  imt  its  foot  through  Us  inner  wing  tsatban  and 
scratch  Its  ear  with  as  much  ease  as  though  it  bad  been  on  its  nest 

Professor  Wutaaa.  (1906)  noted  thai  tbe  sooty  texn  seldom,  if  evei:^ 
perched  upon  the  stakes,  buoys,  or  other  resting  placea,  Jus  the  noddy 
does,  but  spends  most  of  ita  time  on  &»  wing  when  away  from  its 
breeding  place.    He  writes : 

I  think  the  sooty  always  leaves  the  Island  and  returns  to  it  without  at  any 
time  having  ceased  Its  flight  This  seetns  rather  remarkable  when  we  take  into 
account  the  fact  that  tbe  sooty  leaves  the  Islnid  In  tbe  eei^  morning  and 
ofteBtimes  doea  not  return  antll  toward  ni^tfalL 

The  Booties  often  soar  round  and  round,  getting  higher  and  higlier  unUl  lost 
to  sight.  Th^  usually  join  tbe  frigate  birds  in  this  reaction  I  am  Inclined 
to  think  tbat  the  sooty  when  sufllclentiy  fed  spends  a  large  part  of  Its  time  in 
such  monenvers. 

Audubon  (1840)  also  remarks  that  this  "  species  rarely  alights  on 
the  water,  where  it  seems  incommoded  by  its  long  tail; "  also  that  it 
"  never  dives  headlong  and  perpendicularly,  as  the  smaller  species 
are  wont  to  do,  but  passes  over  its  prey  in  a  curved  line,  and  picks  it 
up.  Nor  is  the  flig^£  of  this  tern  characterized  by  the  buoyancy  and 
undecidedness,  if.  I  may  so  speak,  of  the  other  species  mentioned 
above,  it  being  as  firm  and  steady  as  that  of  the  Cayenne  tern,  ex- 
cepting during  the  movements  performed  in  procuring  its  food.** 
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On  its  breeding  grounds  the  sooty  tern  is  not  only  a  very  active 
and  nervous  bird,  but  a  very  noisy  one  as  welL  Its  shrill,  pierdog 
cries  create  an  incessant  din ;  it  is  almost  never  quiet,  even  at  night. 
One  can  hardly  make  himself  heard  in  the  rookerisi  by  day  ajid  it  is 
difficnlt  to  sleep  near  tliun  at  night  Doctor  Cbapman  (1908)  de- 
scribes the  notes  as  follows ; 

Tbe  sootj's  common  Slgbt  notie  li  ft  Mueaky  quack  and  a  clearly  ennncfated, 
blgb-pltcbed  ker-wacky-wack.  NesUog  birds  wben  i]l8tQrt>e(I  ottered  a  sbaip 
barking  note,  cbangtog  to  a  loug-draw]:^  aggreBBlve  aqitawk,  soBseetlng  tba  notes 
of  aa  aoooyed  brooding  hen.  Indeed,  as  oae  crawled  pirongh  tbe  more  or  lem 
open  spaces  beneath  the  buahes  with  birds  protesting  or  retreating,  one  seemed 
to  bave  Invaded  a  densely  populated  hen  yard. 

Mr.  C  J.  Maynard's  (1896)  version  is  only  slightly  different.  He 
says: 

The  ordinary  notes  of  the  sooty  ten)  ore  ejctremeiy  handi,  sounding  like 
"  Quanck,"  "  quonck ; "  but  wben  disturbed  oa  tbelr  breeding  grounds  they  utter 
a  double  oote  like  "  qu-ank."  They  also,  at  such  times,  emit  a  snarling  sound, 
when  all  the  terns  on  the  key  will  dive  dQwnvar<^  and  darting  outward,  fly 
over  the  surface  of  the  water  a  short  distance,  .scattering  In  every  dlrectlMii, 
bnt  will  Immediately  return,  and  gathering  over  the  Intruder,  commence  th^ 
noisy  cries,  continuing  until  another  ope  of  them  cliances  to  give  this  peculiar 
sound,  wben  off  they  will  go  again,  retteatlng  the  maneuver  over  and  over  asain,  | 
as  long  as  tbe  object  of  their  aversion  remains  on  the  key.  i 

Winter,r~Aft&e  the  breeding  season  is  ov«r  and  the  young  birds   | 
are  able  to  fly  the  «ooty  tems'  lean  thetr  breedmg  grooads  and    , 
wander  about  the  neighboring  seacoasts,  sometimes  much  flarthei    ' 
north.    Many  of  them  winter'  in  the  Qulf  of  Mexico  and  among  Ihe 
West  Indies,  while  tithers  wander  sout^  along  thb  tropical  coasts  of 
South  America. 

insTBiB  twcxif . 

Breeding  range. — The  Atlantic  form  breeds  from  the  Florida 
Keys  (Dry  Tortugas)  eastward  throughout  tbe  Bahamas  (Atwoods, 
GauldingB,  and  Ship  Chamtel  Eeys,.Acklii),  Eleutbera,  Watlings,  and 
Berry  Islands,  etc.).  Southward-t^voughont  tbe  West  Indies  ((^ba, 
Jamaica,  Potto  Rko,  Dominica,  Chiadeloupe,  Camacon,  etc.)  to 
Venezuela  (Margarita  Island).  Westward  to  British  Hondaras 
(Belize).  Northward,  formerly  at  least,  to  southern  Texas  (Cameron 
and  Nueces  Counties).  Also  on  tropical  islands  in  the  Atlantic 
Ocean  at  least  as  far  south  as  equatorial  Brazil  (Fernando  Noronhs 
Island)  and  Ascen^on  Island.  Other  forms  are  widdy  distributed 
in  the  PaciBc  Ocean  and  adjacent  seas. 

Breeding  grounds  protected  in  the  following  national  reservations: 
In  Florida,  Tortugas  Keys. 

Winter  range. — Practically  re^dent  throughout  most  of  its  breed- 
ing range.    Winter  range  extends  north  to  the  Louisiana  coast  and 
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south  to  Patagonia  (Aficension),  Tristan  da  Cunha,  and  the  Falk- 
land Islands. 

Cantal  recorder— Has  wandered  north  (nomeroos  records)  as  far 
as  Maine  (Piscataquis  Coanty,  October  6,  1878),  and  New  Yoi^ 
(Lake  Champiain,  September  6,  1876).  Several  Bermuda  and  Eu- 
ropean records,  such  as  England  (near  Wallingford,  June  21,  1869), 
and  France  (near  Verdun,  June  IS,  18M). 

£^ffff  dates.— BahaxoA  Idands :  Forty-eight  records.  May  6  to  June 
10;  twenty-four  records,  May  18  to  June  3.  Texas:  Eight  records. 
May  10  to  22.  Florida:  Six  records,  April  10  to  June  6;  three 
records,  May  2  to  21. 

(rravHA  asawcbeta  bomob. 

BBIDL£0  TBWM 


The  bridled  tern  so  closely  resembles  its  near  reJatlve,  the  sooty 
tern,  that  it  can  hardly  be  distingDished  from  it  in  life  by  the 
casual  observer.  The  two  species  are  intimately  asSociatod  and  very 
abundant  among  the  tropical  islands  of  the  West  Indies,  although 
the  sooty  Is  much '  more  abundant  than  the  bridled  tern  in  most 
localities  and  is  more  widely  distributed.  Owing  to  the  difficulty  in 
distinguishing  QiSi  two  in  life  very  little  comparative  study  of  the 
two  has. been  mad^,  and  very  little  has  beoi  published  about  the 
habits  of  the  bridled  tern,  but  probably  most  of  its  habits  are 
mmilar  to  those  of  its  better-known  relative.  Both  species  are  known 
to  the  island  natives  as  "egg  birds,"  about  which  Dr.  Frank  M. 
Chapman  (1906)  says: 

Thrangbont  the  BflliaiQas  the  name  "Egg  bird"  is  applied  to  tbe  sooty, 
bridled,  and  noddy  terna  llie  latter  part  of  April  tbew  birds  cmte  In  larg» 
Dumben  to  certain  rccviarly  fte^orated  keys  to  Mead.  If  tbfllr  remit  b«  near 
a  settlement,  tbey  are  robhed  of  their  eggs  hy  Its  inbaUtants.  la  Nasnau  I  have 
Hen  many  of  tbem  ofteied  for  sale  on  tbe  street,  endi  one  with  tbe  sbsll  pane- 
tared  as  a  guarantee  tbat  one  was  not  buying  a  tern.  If  they  are  remote 
from  human  habitation,  they  are  generally  preyed  upon  by  the  cruising 
spongers,  to  whose  scanty  bill  of  fare  frosh  eggs  are  an  eagerly  sought  addi- 
tion. Doubtless  there  are  bnt  few  colonies  of  terns  In  tbe  Bahainas  that 
do  not  oonttlbnte  to  Ure  food  supply  of  tbe  OBiialty  hongrj  oatlTe,.  hiiwe  tbe 
Current  name  egg  bird,  Bftorta  to  seraire  tbe  passage  of  a  law  piohlbltlag 
the  taUng  of  the  eggs  of  these  birds  has  failed,  and,  senUment  aside,  provided 
they  are  permitted  to  breed  and  their  numbers  therefore  not  decreased,  there 
seems  to  be  no  reason'  why.  In  a  country  of  snch  limited  food  products,  this 
source  of  supply  should  not  be  drawn  upon. 

Neating. — ^Although  it  often  resorts  to  the  same  islands  to  breed, 
its  nesting  habits  are  somewhat  different  from  those  of  the  sooty  tern, 
as  the  following  brief  accounts,  selected  from  a  large  number,  will 
show: 
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Mr.  B.  S.  Bowdish  (1900)  found  a  snuU  coloi^  ncBting  on  Deae- 
cheo  Island,  near  Porto  Rico,  on  June  23,  of  which  he  writes: 

TheK  birds  are  nothlDg  like  aa  comtnoo  bb  Um  noddy.  I  tblnk  tt  dovbtfiU  U 
00  pcira  ot  birds  were  breeding  gn  Uie  entire  Idand.  Tber  are  also,  I  Slionld 
jndgcv  later  in  Owtr  breeding,  tbe  only  three  nesting  att«  vbldi  I  found 
occupied  containing  a  single  egg  in  whidi  tncnbatlon  was  only  Just  commenced. 
Also  I  noted  birds  showing  strong  anxiety  regarding  certain  nooks  under  the 
rocks,  quite  similar  to  those  where  eggs  were  found,  and  I  have  no  doubt  ttiat 
these  were  nesting  sites  selected  but  not  yet  laid  in.  In  one  such  case  tlte 
natlre  cangbt  tbe  male  bird  on  tbe  not,  or  at  least  In  tbe  nooL 

The  first  egg  yr&»  found  la  a  slightly  boUowed  qwt  on  a  flat  rode  and  andted 
over  by  a  small  rock.  No  pretense  at  nesting  material  wbaterer.  The  second 
was  in  a  sort  of  pocket  in  the  face  ot  tbe  cUff  at  about  40  teet  above  beaidL 
The  third  was  under  an  orerbangisg  roc^  about  10  feet  above  beadL  From 
the  small  amount  of  data  I  should  Judge  that  the  birds  almoat  always  eclect 
rather  hidden  and  covered  sites,  and  from  thld  fact,  and  tbe  further  one  tbat 
they  do  not  sit  nearly  so  close  as  the  noddy,  thtir  nests  are  not  so  easUy  fMind, 
the  noddy  tern  being  usually  easily  seoi  in  its  neatlng  ledge,  whereas  tbe 
bridled  leaves  its  neaUng  site  with  a  dash  often  before  you  see  it 

Dr.  C^eorge  W.  Field  (ISM)  gives  a  good  aoooiut  ei  a  small  colony 
near  Kingston,  Junaica,  aa  foUowa: 

At  the  entrance  to  Kingston  Haibor  are  seveial  cays,  varying  la  slaa  frao  a 
mere  sand  bank  to  Islands  ot  an  acre  or  more  In  area.  TIte  laigw  of  these  are 
dignified  by  names.  Between  South  Gay  and  Drankenman  Cay  there  Is  a  small 
island,  composed  entirely  of  broken  coral  rock;  in  reality  It  Is  merely  a  part 
of  the  barrier  reef  above  water.  Close  by  and  to  the  southeast  of  this  is  a 
larger,  sandy  cay,  with  &  tew  broken  slabs  of  loose  coral  roek,  the  western  end 
of  which  la  covered  with  mangroves.  Upon  the  former  of  then  tdaads  wa 
found.  Juae  IS,  about  a  dozee  pairs  of  bridled  tens,  evidently  brasdlng;  bat 
from  the  nature  of  tbe  place  we  were  able  to  And  bat  a  single  young  bird  la 
the  down,  for  the  slabs  piled  in  confusion  furnished  a  labyrinth  into  whicta 
they  beat  a  hasty  retreat  and  from  which  (bey  were  H&t  easily  dIslodgedL 
Leaving  the  islaad  we  landed  on  the  wooded  island  Itttt  msBtlixted  and  here 
are  fouad  three  or  more  pairs  bteedtag.  Under  a  flat  rock,  auppoled  at  oae 
end  by  another  rock,  we  found  the  ^n^  egg  laid  as  oaual  on  the  bare  sand ; 
tbe  bird  darting  out  at  our  appreatA  betrayed  tbe  plaos. 

Efffft. — The  eggs  of  tbe  bridled  tern  are  somewhat  BimU&r  to 
those  of  the  sooty  tern,  and  are  nearly  as  handsome,  bat  thery  do  not 
show  such  a  wide  range  of  variation  and  are  usually  much  mor« 
finely  and  evenly  spotted,  the  bold,  striking  color  patterns  being  sal* 
dttn  SMii.  Tbe  groond  color  is  pinkish  whita,  creamy  white,  or  pore 
white,  which  is  generally  well  covered  with  rather  smalt  spots  of 
ft  great  variety  of  shades  of  brown,  from  the  darkest  shades  to  bright 
reddish  brown,  also  various  shades  of  drab,  gray,  violet,  and  laven- 
der ;  occasionally  an  egg  is  boldly  flashed  or  blotched  with  viol^ 
gray  or  lavender,  overlaid  with  bold  markings  of  brilliant  shades  of 
brown,  and  producing  a  veiy  pretty  effect.  The  measurements  of  20 
«^gs  in  the  United  States  Katiooal  Museum  average  46  by  33^ 
millimeters;  the  e^;s  showing  the  four  extremes  measure  49.5  by 
81.7, 47.5  by  35.5,  40.6  by  31.7  and  43.1  by  31.S  miUimeters. 
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PluTnaffea. — TTie  downy  young  bridled  tern  is  gray,  to  match  the 
rocks  on  which  it  ifl  bom.  The  color  varies  from  very  light  gray  to 
dark  gray  or  drab-gray,  and  it  is  OBuaUy  tinged  with  buff;  the 
onder  parts  are  grayish  white  and  the  throat  is  dark  gray ;  the  upper 
parts  are  more  or  less  mottled  with  dark  brown.  The  young  bird, 
in  the  Juvenal  plumage,  has  the  forehead  and  tlte  entire  under  parts 
pare  white.  Th«  crown  and  hind  neck  is  "  li^it  gull  gray,"  lightly 
streaked  on  the  crown  and  twavily  streaked  on  the  oerrix  with  black. 
1  he  feathers  of  the  back,  lesser  wing-corerts,  or  scapulars,  are  edged 
with  pale  buff,  which  fades  or  wears  away  during  the  fall  and  winter, 
leaving  the  back  "  gull  gray  '^  and  stnnewhat  mottled.  The  sequence 
of  plumages  to  maturity,  so  fu  as.  we  can  tell  from  the  limited 
material  available,  is  apparently  similar  to  that  of  the  other  small 
species  of  the  genus  Sterna.  The  same  is  probably  true  of  the  molts 
and  plumages  of  the  adult.  The  adult  in  winter  may  be  distin- 
guished from  the  young  of  the  year  by  having  no  bnffy  edgings  on 
the  upper  parts,  but  the  fresh  feathers  of  the  back  are  broadly  tipped 
with  -very  "  pale  guQ  gray,**  or  whitish ;  and  the  head  is  more  dis- 
tinctly marked  with  black  and  white,  though  in  a  similar  pattern  to 
that  of  the  young  bird. 

food. — ^Dr.  Alexander  Wetmo^  (1916)  says  of  the  food  of  the 
bridled  tern: 

Of  five  stomschs  examined  ooe  was  entirely  empty.  Fish  remains  were  pres- 
ent In  all  the  other  stomachs,  and  amounted  to  70  per  cent  One  species  was 
Identified  as  a  flleflsh  (Ahttefa,  spedes).  Molhuks  (26  per  cent)  were  repre- 
■eoted  by  a  fastropod  and  a  eephaloped  (Spfniia  auttralU),  the  latter  one  of 
tli«  few  of  that  order  beurlog  a  shell  tbat  exist  to-day.  Mlscdlaneous  matter  (S 
pttr  cent)  consisted  of  a  moth  and  a  Binall  echtnoderm.  Flah  and  tnarloe  mol- 
Inaks  form  the  large  bulk  of  the  food,  and  under  present  coadltlona  the  birds 
are  to  be  considered  harmless,  as  the  flsh  eaten  are  not  of  economic  Importance. 

In  its  feeding  habits,  flight,  vocal  performances,  and  general  be- 
havior it  is  apparently  similar  to  the  sooty  tern.  I  can  not  find  that 
anyone  has  noted  any  special  peculiarities  of  the  bridled  tern.  On  its 
breeding  ground  It  is  oft«n  intimately  associated  with  other  tropical 
tarns  in  large  colonies,  also  with  boobies  and  other  water  birds,  with 
all  of  whom  it  seems  to  live  in  perfect  harmony.  At  the  close  of  the 
breeding  seaspn,  in  August  or  September,  it  leaves  with  the  others 
and  wanders  about  over  adjacent  seas  and  coasts  during  the  winter, 

DISTBIBU  Tf OK. 

Breeding  raaffej~-^he .  American  farm  breeds  in  the  Bahamas 
(Aeklin,  £!leuthera^  and  Barry  Islands,  Atwooda,.  Samana,  French, 
and  (ianldings  Keys,  etc).  Southward  throughout  the  West  Indies 
(Dominica,  Jamaica,  Porto  -Bico,  St.  Thomas,  etc.)  to  Venezuela 
(Aruba   Island).    Weafcward   throughout  the   Caribbean   Sea  to 
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British  Hondaras  (Saddle  C«y).  Other  ionas  are  found  in  the 
Eastern  Hemisphere  and  in  the  Paiufic  Ocean. 

Winter  records. — Practically  the  same  as  the  t»«eding  range. 

Gatual  Te€ords.~One  record  each  ior  Soath  Carolina  (FrogiiK»re, 
Avgast  2S,  1S8S),  Georgia  (coast,  September,  1912),  and  Florida 
(Aadnbon's  specimen,  probably  taJiBD  in  Florida  Ke^s). 

^<fff  datet. — Bahama  Islanda:  Thirty-tluree  reoorda,  April  12  to 
June  26;  seventeen  records,  Hay  16  to  Jnna  8. 

CBLIOOinAS  mflRA  SUUHAMKNSIS  <Gnli^. 


A  prairie  slough,  teeming  with  bird  life  is  one  of  the  most  fasci- 
nating spots  for  an  ornithologist,  for  nowhere  else  can  he  come  in 
close  touch  with  such  a  variety  of  species  of  interring  birds,  with 
such  a  multitude  of  individuals  crowded  into  a  narrow  space  and 
under  such  favorable  conditions  for  observation.  I  have  never  ea- 
joyed  anything  more  keenly  than  the ,  long  drives  we  used  to  taJte 
over  the  virgin  prairies  of  North  Dakota,  drawn  by  a  lively  pair  of 
unshod  bronchos^  uncon&ied  by  fences  or. roads,  with^ nothing  to 
guide  us  but  the  narrow  wagon  ruts  which  marked  the  sectiooi  lines 
and  served  as  the  only  highways.  In  those  days  the  prairies  were 
like  a  sea  of  grass,  as  boundless  as  the  ocean  and  nearly  as  level, 
where  only  the  distant  horizon  ntarked  the. limit  of  our  view.  The 
prairie  birds  were  intwesting  but  widely  scattered  over  a  vast  area. 
In  the  timber  belts  along  the  streams  the  small  land  birds  were 
swarming  in  the  only  available  trees;  bnt  the  real  bird  life  of  ^e 
region  was  to  be  seen  in  the  thickly  populated  slough.  We  seemed 
to  be  driving  on  and  on  into  limitless  space  until  suddenly  we  came 
to  a  depression  in  the  prairie  marked  by  a  steep  embankment,  and 
there,  10  feet  below  the  level  of  the  prairie,  lay  a  great  slough  spread 
out  before  us.  Various  ducks — mallards,  pintails,  shovellers,  and 
blue-winged  teal — ^began  rising  from  the  surface  as  we  appeared,  and 
way  out  in  the  open  water  in  the  center  of  the  slough  we  could  see 
redheads,  canvasbacks,  and  ruddy  ducks  swimming  about  in  scattered 
flocks.  An  occasional  pied-billed  or  homed  grebe  and  scores  of 
coots  were  scurrying  in  and  out  among  the  reeds,  clucking  and  scold- 
ing or  pattering  away  over  the  water.  Sing-billed  and  Franklin^s 
gulls  and  a  few  Forster's  terns  were  floating  overhead.  The  loud 
cries  of  marbled  godwits,  western  willets,  and  killdeers  betokened 
th«r  anxiety  as  Qiey  flew  about  us.  Dainty  little  Wilson's  pha- 
laropes  were  flitting  about  the  edges  of  the  marsh,  and  from  the 
recesses  of  the  reeds  oame  the  cackling  notes  of  soras  and  Virgima 
rails.    Blackbirds,  redwings,  and  yellowbea^  fttirly  swanned  in  the 
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reeds,  and  ^e  coostant  din  of  their  rhythmic  notes  gave  volume  to 
the  grand  chorus  of  yaried  Toices  that  were  ringing  in  our  ears.  And 
hst  bnt  not  least,  among  all  this  great  concourse  of  bird  life,  iras 
the  subject  of  this  skrtch,  the  black  t«m,  flitting  hither  and  thither, 
one  of  the  most  actire  and  the  most  restless  of  the  throng. 

Netting. — Among  all  the  water  biards  of  the  middle  west  I  suppose 
the  black  tern  is  the  most  widely  distributed,  the  most  universally 
common  and  the  most  ^mraoteristic  summer  resident  of  the  sloughs, 
mushes,  and  wet  meadows  of  the  plains.  The  center  of  its  abun- 
dance seems  to  be  in  the  great,  flat  marsh  country  of  SlUmtoba,  where 
we  found  it  everywhere  the  otnunoneet  and  most  conspicuous  water 
bird  in  the  extensive  cane  swunps  about  Lake  Winnipegoeis  and 
Waterhen  Lake,  breeding  anywhere  in  wet  man^y  situations.  In 
the  tall,' thick  growth  of  cuies  {Fkragmitet  eonumvnis)  their  nestg 
were  widely  soattered  and  hard  to  find,  bnt  wherever  the  canes  were 
beaten  down  or  partially  open  t^ey  had  placed  their'  frail  neste  on 
the  dead  and  fallen  oanee  of  the  previous  year's  growth,  and  about 
the  littie  opMi  marshy  ponds  we  found  tlwm  nesting  in  small  colonies. 
If  w6  did  not  find  the  nests  it  was  not  through  any  fault  of  the  terns, 
for  they  did  the  best  they  could  to  show  us  by  their  actions  where 
their  treosares  were  hidden.  There  are  few  birds  that  are  bolder, 
more  solicitous  or  more  aggressive  than  these  little  terns  in  the  de- 
fense  of  their  eggs,  and  even  before  the  eggs  are  laid  they  will  indi* 
cate  by  their  actions  the  eaoct  locality  they  have  chosen.  The  short, 
sharp  notes  of  protest  coma  thicker  and  faster,  as  the  intmder  ap- 
proaches, and  when  he  is  fairly  among  them  their  cries  are  prolonged 
into  hard,  shrill,  angry  screams,  as  the  excited  terns  dart  down  npMi 
his  bead,  striking  him  again  and  again  if  he  does  not  retreat.  By 
makiaig  use  of  this  telltale  habit  we  were  able  to  locate  a  number  of 
ants  in  the  hidden  recesses  of  the  tali  euiea,  where  they  were  suffi- 
ciently open  for  the  bird  to  drop  down  upon  the  nest  from  above  or 
to  rise  from  it  without  becoming  entangled  in  the  canes.  Some  of 
these  neste  were  quite  elaborate  and  well  made,  resembling  miniature 
neste  of  Forster's  tems  or  Franklin's  gulls,  but  more  oft^  they  con- 
sisted of  a  few  pieces  of  dead  canes  or  -reeda  loosely  arranged,  and 
sometimes  the  eggs  were  laid  in  a  mere  depression  in  the  prostrate 
and  closely  matted  vegetation.  In  one  little  open  slough  hole  we 
found  foOT  negte  within  a  radius  of  5  yards,  but  this  is  closer  than 
they  are  usually  placed.  One  of  these  was  on  the  edge  of  a  large, 
miiskrat  house,  just  above  the  water  level,  and  anotiier  was  built  on 
the  remains  of  an  old  submerged  mnskrat  nest. 

In  North  Dakota  in  1901  we  found  small  colonies  of  Wack  terns 
nesting  in  open  situations  in  the  sloughs,  where  the  water  was  1 
or  a  feet  deep  and  where  numerous  little  piles  of  dead  and  par- 
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titUy  rotted  reeds  and  flags  were  floating.  Hu  nests  were  usually 
reiy  flimsy  affairs,  a  few  looeely  arranged  bits  of  reeds  and  flags 
serring  to  raise  the  eggs  an  inch  or  so  above  the  water.  Often  the 
eggs  were  laid  in  slight  depressions  in  this  floating  rubbish,  with  no 
apparent  attempt  at  nest  building,  where  the  eggs  were  wet  and 
nearly  awash.  In  Saskatchewan  we  found  a  small  ocdony  on  Jane 
24,  1906,  breeding  in  a  wet,  grassfy  meadow  where  the  water  was 
only  a  few  inches  deep.  The  neirts  all  contained  fresh  eggs  and 
were  merely  small  piles  of  rubbish  floating  amoag  the  scattered 
growth  of  short  green  meadow  grass.  I  have  several  aeis  of  eggs 
in  my  collecticoi,  token  by  Mr.  Gerald  B.  Thomas  in  Livermore, 
Iowa,  during  the  last  week  in  July.  The  nests  were  located  in 
sunken  muskrat  houses,  old  grebe  nests,  uid  an  old  coot  nest.  Nests 
of  the  black  tern  often  have  substantial  foundationfl  of  water  mosses 
and  other  soft  vegetable  substances,  which  s(»Qe  writeis  aeem  to 
think  are  built  by  the  birds.  I  think,  however,  that  the  black  tern 
never  gathers  any  such  materials  and  that  these  foundations  are 
either  old  grebes'  nests,  or  merely  floating  masses  of  muck,  selected 
by  the  terns,  on  which  only  the  superstructure  of  the  nest  is  built 
by  them. 

Mr.  J.  C.  Knox  (1899),  who  hsjs  seen  the  nest>building  proeees, 
gives  the  following  account  of  it: 

I  had  always  before  believed  that  the  black  tern  merely  hollowed  out  a 
nest  on  a  bog  and  deposited  her  eggs  there,  hot  I  wai  now  nndeceived.  As  I 
was  walking  along  I  happened  to  glance  upward  and  saw  a  black  lem  witta 
BometUng  In  her  bill  Bbe  was  coming  directly  toward  me,  bo  I  droiq^  down 
out  of  sight  In  a  clump  of  green  rushes.  Jnst  In  front  of  me  was  the  remains 
of  an  old  maskrat  house,  now  little  more  than  a  bog — a  capital  place  for  a 
tern's  neet  Here  she  alighted  and  deposited  her  weed  stem  on  the  edge  of  a 
little  hollow  near  one  edge  of  the  bog;  then  she  fiew  away  again,  trat  soon 
returned  with  another  weed  and  deposited  that.  I  watdied  her  for  half  ait 
honr,  and  during  that  time  she  made  li  tripe  to  the  nest,  bringing  matoial  eadi 
time,  and  twice  her  mate  came  with  her.  When  I  left  the  nest  was  not 
completed,  but  I  think  she  had  quit  nest  building  for  that  morning.  Many  of  the 
eggs  of  this  Bpedes  are  laid  on  a  bare  bog,  with  no  nest  at  all,  but  In  this 
Instance  a  nest  was  made  and  the  materials,  which  could  have  been  had  directly 
at  hand,  were  brought  from  a  ffistanoe. 

Occasionally  nests  of  this  species  are  placed  on  pieces  of  driftwood 
or  boards  where  they  are  very  conspicuous,  but  usually  they  are  very 
hard  to  see,  as  both  nests  and  eggs  match  their  surroundings  per* 
fectly. 

Eggs. — The  eggs  of  the  black  tern  are  very  handsome  and  are 
subject  to  considerable  variation.  Many  of  these  resemble  the  eggs 
of  some  of  the  Limicolae,  as  they  are  often  somewhat  pointed.  The 
average  shape  is  ovate,  with  a  decided  tendency  in  some  specimens 
toward  ovate  pyriform.    The  shell  is  thin  and  has  a  duQ  luster. 
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The  ground  color  diowa  s  great  varirty  of  ahadea  of  olive  and  bnff, 
from  "  Dresden  brown  "  to  "  clay  color,"  and  from  **  deep  olive  buff  "* 
to  "  ivory  yellow."  The  eggs  are  usually  heavily  marked  with  the 
darkest  t^des  of  brown,  "  blackish  brown,"  *'  seal  brown,"  "  bister," 
and  "  nummy  brown ;"  som^imea  the  e^s  are  avanlj  sprinkled  all 
over  with  fine  dots,  but  more  oft«k  with  larger  spots  and  blotches 
mieventy  arranged.  Frequently  the  markings,  of  either  type,  be- 
come confluent  in  a  ring  around  the  larger  end  of  the  egg,  and  occa- 
sionally large  bold  markings  of  different  ^ades  of  brown  produce 
luudsHne  ^ects.  The  measurements  of  122  eggs,  in  the  United 
Stat«B  National  Museum,  average  34  by  34  miUinwiters;  the  eggs 
showing  the  four  extremes  measure  3?  by  25.5,  SS-S  by  96.5,  31.8  by 
23  and  32  by  22.5  millimeters. 

In  the  southern  portions  of  its  range  the  black  tern  apparently 
raises  two  broods,  at  least  oocaaionaUy,  for  fresh  eggs  are  frequently 
found  in  May  and  again  in  July.  As  very  few,  if  any,  of  the  water 
birds  raise  two  broods  in  a  season,  it  may  be  that  these  late  seta  may 
be  second  or  third  layings  of  pairs  previously  robbed  of  their  eggs. 
Some  good  observers,  however,  seem  to  think  that  two  broods  are 
regularly  raised  in  stane  localities.  The  full  set  is  almost  always 
^^^f^  ^ggB,  oecasionally  two,  and  very  rarely  four  or  even  five.  Per- 
sonally I  have  never  seen  a  set  of  ft>nr  ^gs,  and  think  it  is  an  ex* 
ceedingly  rare  occurrence.  Smaller  sets  than  these  are  probably 
second  layings.  Dr.  £.  W.  Nelson,  according  to  Dr.  T.  S.  Koberts 
(1877),  says: 

I  Iiave  oeea  tbe  egga  of  Sterna  plvmbea  depcalted  <ai  masses  of  floating 
weeds  In  several  iDsUnces,  but  onlr  for  tbe  tlUri  brood,  the  bird  havloc  pre- 
vlonst;  built  two  neets  and  deposited  the  eggs  In  botb,  wblcb  had  been  re- 
moved by  myself  to  ascertain  bow  many  they  would  lay.  Tbe  result  was 
almost  invariably  as  followa:  Flnt  neat,  tbree  eggs;  second  neat,  two  eggs; 
and  tlu  OlBd,  «n  egg. 

Dr.  Frank  M.  Chapman  (1904)  has  learned  that  the  period  of 
incubation  is  17  days.  Audubon  (1840)  states  that  both  sexes  incu- 
bate— a  difficult  matter  to  determine,  as  a  black  tern  is  seldom  seen 
on  its  nest. 

Young. — ^The  young  remain  in  the  nest  but  a  few  days,  and  even 
before  that  time  they  will  leave  it  on  the  approach  of  danger.  Doctor 
Chapman  (1904)  gives  an  interesting  illustration  of  this  in  his  ac- 
count of  the  home  life  of  this  species.   He  says : 

Tbr«e  days  later  w«  visited  the  nest,  expecting  to  see  a  pair  of  downy 
young,  but,  to  our  surprise  and  disappointment.  It  was  deserted.  Evidently, 
however,  there  was  something  not  ter  away  In  wblcb  the  tame  were  greatly 
concerned.  With  piercing  screams  they  darted  at  us,  once  actually  bitting  Hr. 
Setofi^s  haL 
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OD  the  throat,  neck,  and  sides,  shading  off  to  "  pale  drab  gray  "  on  the 
belly  and  cheeks;  the  upper  parts  are  rich  "cumamoa,"  heavily 
blotched  with  "  fuscous  black."  When  very  young  the  sides  of  the 
head,  including  the  orbital  region,  the  cheeks,  the  lores,  and  some- 
times a  narrow  frontal  strip,  are  pure  white.  This  feature  becomes 
l«8s  conspicuous  as  tbe  bird  grows  older.  As  the  bird  attains  its  full 
size  the  down  is  gradually  replaced  with  feathers,  beginning  on  the 
wings,  scapulars,  and  the  sides  of  the  breast ;  but  much  of  the  cin- 
namm  down  remains  on  tin  head,  neck,  and  crisBum  until  the  Juve- 
nal {dumagB  replaces  it  at  the  flight  stage  in  July. 

By  the  time  that  the  young  bird  has  attained  its  full  grow^  the 
juvmal  plumage  bas  been  fuUy  acquired  and  the  flight  stage  reached. 
This  plumage  is  worn  throng  August  and  September,  and  peiiiaps 
later.  The  upper  parts  are  dacidedly  brown  and  often  the  under  parts 
are  eztensivdy  washed  with  brownish,  dusky,  or  drab  on  the  sides 
of  the  neek  and  chest,  on  the  flanks  and  sometimes  on  the  entire 
belly.  The  feathers. of  the  back  tuid  scapnlars  are  broadly  mar- 
gined witii  "  clove  browti "  and  narrowly  tipped  with  whitish.  The 
forehead  is  dirty  white,  the  crown  and  occiput  are  mainly  Mack,  and 
the  auriculars,  as  w^  as  a  ring  around  the  eye,  are  pure  Uack. 
The  browns  gradually  fade  and  the  light  edgings  wear  away  during 
the  fall,  but  there  is  probably  also  a  partial  poetjuvenal  molt  at 
the  contour  feathers.  The  first  wint«>  plumage  is  then  much  i^  the 
■dak,  but  young  birds  can  be  recognized  by  having  smaller  bills, 
more  or  less  signs  of  Ught  edgings  in  Hm  wing<ooverts  and  back,  and 
tails  which  am  much  less  deeply  foiled,  the  lateral  rectHces  being 
broader  and  more  rounded  at  the  tips.  I  have  not  be»i  able  to  trace 
very  clearly  the  first  prenuptial  molt,  but  apparoitly  a  majority  of 
the  young  birds  acquire  at  this  molt  a  plumage  wbidi  is  exactly  or 
nearly  like  the  adult  nuptial,  with  more  or  less  white  in  the  black 
areas.  Many  birds,  however,  seem  to  wear  the  first  vrinter  plumage 
or  a  new  one  closely  resembling  it,  until  the  first  postnuptial  molt, 
which  occurs  in  June  and  July.  This  molt  produces  the  adult  winter 
plumage. 

Adults  have  two  complete  molts — the  prenuptial  early  in  the 
spring  and  the  postmip£ial  in  Jnly,  August,  and  September.  The 
seasonal  change  is  very  striking.  In  the  winter  plnioage  the  fore^ 
head,  a  nuchal  collar,  and  the  entire  under  parts  avewhite;  t^ 
auriculars  and  a  narrow  orbital  space  are  black;  the  crown  and 
oeciput  are  mottled  with  gray  and  black;  and  the  mantle,  wings, 
and  tail  are  mnoh  lighter  gray  than  in  the  s(Hisg~-"  lif^t  neutral 
gray  "  or  paler. 

Food. — ^Tbe  Uack  tern  is  credited  with  eating  minnows  or  other 
ekbU  fry,  but  I  believe  that  it  rarely  does  so  except  when  associated 
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with  other  terns  on  the  coaet    Mr.  William  Brewster  (1878)  says 
of  their  feeding  habits  in  Massachusetts : 

They  associated  moat  commonly  with  the  Wilson's  and  roseate  terns,  and 
procured  their  food  In  the  same  way,  hoTcrlng  over  the  schools  of  blneflsb 
and  ponncing  npon  the  small  fry  which  these  roradous  creatures  drove  to  the 
warttms.  The  itomachs  of  all  the  spedmens  whldi  were  dissected  contained 
the  mscerated  remains  of  small  flsbes  only.  In  no  case  were  any  Inaocti 
detected. 

My  own  ezperienoe  with  the  bird  in  this  State  is  somewhat  differ- 
ent, for  I  have  seen  large  numbers  of  them  hovering  orar  the  meadows 
and  grassy  mairshes,  catching  insects  in  the  air  and  darting  down  to 
pick  them  off  tiie  tall  waving  grasses,  just  as  they  do  in  the  westeni 
sloughs.  I  have  also  seen  them  feeding  witii  the  otHnmon  terns,  but  I 
balieve  that  they  prefer  insect  food  when  they  can  find  it.  In  the 
interior  the  black  tern  is  almost  wholly  insectivorous;  its  food  in-  i 
dudes  crayfish,  anall  moUusks,  dragon  flies,  moths,  grasshoppers, 
crickets,  beetles,  spiders,  water  scorpions,  flies,  aai  a  great  variety  of 
other  insects,  nearly  all  of  which  are  oao^t  on  the  wing.  Dr.  B. 
M.  Anderson  (1907)  saya: 

^ni^  evince  little  fear  of  man,  and  large  irambers  wlO  often  follow  a  nam    | 
plowing,  hoverliis  over  bis  bead  and  lookiDcfor  gmbs  tamed  up  ky  the  plov. 
Th^  are  oftan  killed  wldi  a  whip.at  au«h  tiuea.* 

In  the  South  it  has  been  seen  capturing  the  moths  of  the  ootttnt 
boU  worm  in  flight  over  the  fields  of  young  plante.  Its  ability  to 
catch  dragon  flies,  one  of  the  swiftest  of  insects,  is  sufficient  prot^ 
that  the  black  tern  is  an  expert  flycatdier.  Mr.  Ernest  E.  Thomp- 
son (1890)  says  in  regard  to  this  perfonnanoe: 

Besides  squatic  Insects,  the  black  tern  feeds  largely  on  dragon  files,  whkb 
It  adndtly  captnre«  on  the  wing.  The  bird  may  freqnently  be  seen  dashing 
about  in  a  Btgiag  maimer  bo  swiftly  the  eye  can  offer  no  explanation  of  its 
motive  until,  on  the  resumption  of  Its  ordinary  flights,  a  large  dragon  fly  is 
seen  hanging  from  its  bill  and  sufllclently  accounts  for  the  erratic  movements  of 
the  bird.  After  having  captured  Its  prey  In  this  way  I  have  frequently  seen 
a  tern  apparently  playing  with  its  victim,  letting  It  go  and  catching  It  Rgain. 
or,  if  It  is  unable  to  fly,  dropping  it,  and  darting  under  It  to  seise  it  again  aad 
again  before  It  touches  the  watet. 

I  have  watched  black  terns  for  honra  beating  the  air  over  the 
western  sloughs,  dipping  down  frequently  to  pi<^  up  some  small 
morsel  of  insect  food  fnxn  the  surface  of  the  water,  but  I  have  nerw 
seen  them  plunge  into  the  water,  as  they  would  do  if  they  were  after 
minnows.  They  glean  much  of  their  food  from  the  tall,  waving 
graffies,  reeds,  flags,  apd  buUrushes.  Their  eyes  most  be  very  keen  to 
find  the  small  insects  and  spiders  which  crawl  up  the  stalks  to  hide, 
and  they  are  certainly  export  at  swooping  down  and  catching  them. 
At  certain  times,  especially  when  it  is  bbwing  hard  or  mining,  oooat- 
less  millions  of  mosquitoes,  flies,  small  dragon  flies,'  and  other  small 
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insecta  seek  shelter  on  ihe  lee  sides  of  the  reeds,  which  means  a 
bountiful  hsu-rest  for  the  terns. 

Behavior, — ^The  b!ack  tern  is  a  restless  waif  of  the  air,  flitting 
about  hither  and  thither  with  a  wayward,  deBnltoT7  flight,  li^t  uid 
buojant  as  a  batterfly.  Its  darting  zigxag  flight  as  it  mounts  into  the 
air  to  dose  a  fluttering  moth  is  suggestion  of  a  fiycatcber  or  a  niji^t- 
hawk;  as  it  skims  swiftly  over  the  surface  of  the  water  it  remind? 
me  of  a  swallow ;  and  its  true  relotitHidup  to  the  terns  is  shown  as 
it  hovers  along  over  the  billowy  t<^  of  a  great  sea  of  taU  wavisg 
grass,  dipping  down  occasionally  to  snatch  an  insect  from  the 
slender,  swaying  tops.  When  losing  for  food  the  bill  is  usually 
pointed  downward,  but  in  ordinary  .flight  it  points  forward.  Mr. 
Th<nDpeon  (1890)  made  scnne  calcnlaticms  as  to  the  speed  at  whidi 
this  tern  flies  and  iurived  at  the  following  ccmcluiiona; 

A.  large  number  of  observations  reentted  in  an  average  of  three  wins  beats 
Vtt  aecond,  Wltb  tbe  greatest  of  r^nlorlt;;  anMber  feerles  oC  observtitloiis,  not 
•0  aatlafBctMY,  allowed  a  dlstaiKe  of  S  t*i^  to  be  traveraed  at  «Bjch  beat. 
Tbts  gave  only  tbe  dlsappolotlog  rate  of  Botaethlng  over  SO  miles  per  hour, 
but  tills  was  at  tbe  nacertaln  toragliiE  fligbt.  Once  tbe  motber  tern  bae  Be- 
cared  ber  load  of  provender  a  great  cbange  takes  place,  as  alceadr  mentioned. 
8be  rises  hlg^  In  air,  and  I  am  snre  she  doubles  her  former  rate  of  6peed,  and 
Btralgbt  aa  a  ray  of  lll^t  inakee  for  borne.  It  Is  said  that  masy  birds  can  aot 
fly  with  the  wind ;  not  so  tbe  tern ;  for  aow,  U  ttare  be  a  gala  btowlng  ber  mj. 
sbe  mounts  It  like  a  steed  and  adds  Its  swiftuesa  tQ  bar  own,  tUl  aba  seenu  to 
glance  across  tbe  sky,  and  vanishes  In  tbe  distance  with  a  apeed  that  would 
leave  tar  behind  even  the  eagle,  so  long  the  symbol  of  all  that  was  dashing  and 

The  ordinary  coll  note  of  the  black  ten),  giren  in  flight  when  not 
particularly  disturbed,  is  a  short,  sharp,  sh^U,  m^allic ' "  I^^." 
When  much  excited  this  is  prolonged  into  a  shrill  scream  like 
"Jtreek"  or  "craiA"  given  with  ear-piercing  vohbrnence  when  at- 
tacking an  intaruder  naar  its  nest.  Mr.  Huminger,  according  to 
Doctor  Chapman  (1904)^  contributed  the  foUowing  interpretation 
of  the  notcB :      '  . 

Oall  note,  "Meed";  notci  of  anger  and  aoxlet;,  "kmre  trr";  ovOlnary  note 
beaid  while  en  tbe  wing.  "  fftk." 

Doctor  Chapman  described  the  note  nsed  to  call  tiw  young  as  i 
soft  ^  vhearU-vfAeent-toheerU." 

With  all  the  varied  inhabitants  of  tbe  sloughs,  ita  bir'd  nei{^- 
bors,  the  black  tern  aeuns  to  live  in  peace  and  barmony.  1  have 
never  known  it  to  molest  the  eggs  or  young  of  other  species,  or  to  at- 
tack the  adults,  nor  can  I  And  in  print  any  evldenoe  of  its  hostility. 
It  is  not  as  sodable  as  some  other  species,  and  ita  neets  are  usually 
somewhat  apart  from  others.  As  a  speoiee  it  is  sociable  and  grega- 
rious to  a  limited  extent,  and  it  shares  with  other  terns  -the  habit  of 
gathering  in  flocks  to  horer  over  a  f  i^len  eompanioa. 
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Fall.'—Bj  the  middle  or  last  of  August,  whan  the  joung  birds  have 
acquired  their  first  winter  plumage  and  most  of  the  adults  have  com- 
plied their  molt,  the  fall  migration  b^ns  in  a  leisurely  way,  as 
the  birds  are  in  no  hurry  to  reach  their  winter  hwoes.  Their  wander- 
ings are  more  extended  at  this  season  and  more  erratic  Generally  a 
few,  and  Bom^imes  large  numbers,  of  black  terns,  mostly  in  immature 
plumage,  are  seen  on  the  Atlantic  ccwst  from  New  England  south- 
ward, s(Hnetimee  in  large  flocks  by  themselves  frequenting  the  marshes 
and  wet  meadows,  but  more  often  in  small  numbers  mingled  with 
other  terns  and  gulls  along  the  coast  Bev.  M.  B.  Townsend  writee 
to  me  that  he  has  seen  black  terns  flying  over  the  waters  of  the  Gnli 
of  Mexico  as  early  as  August  1,  some  of  which  wen  still  in  full 
spring  phmiage,  some  were  molting,  and  some  had  completed  the 
molt  into  wint«  plumage.  Ob.  June  16, 1910,  while  cmiang  off  the 
coast  of  liouisiana,  I  saw  a  large  number  of  black  terns  in  small 
flocks;  I  counted  10  of  them  dtting  on  a  stick  of  drift  timber,  equally 
spaced  about  a  foot  apart.  They  evidently  thought  that  there  was 
no  more  standing  room,  for  they  would  not  allow  another  bird  to 
alight  on  the  log,  although  several  tried  to  do  so.  Capt.  W.  M. 
Sprinkle  told  me  that  they  breed  in  the  West  Indies  in  February, 
appear  here  early  in  May,  and  remain  all  summer.  I  am  more  in- 
clined to  think  that  these  were  nonbreeding  birds  which  failed  to 
migrate  northward  in  the  spring. 


Bretdinff  ran^«.— Interior  of  Korth  America.  £ast  to  eastern  On- 
tario (Kingston  and  Charleston  Lf^e)  and  west  central  Kew  Yeric 
(Cayuga  Ijake).  South  to  northern  Uluo  (Sandusky),  northern  In- 
diana (English  Lake),  northern  Illinois  (Cook,  Putnam,  and  Henry 
Counties),  central  Iowa  (Hamilton  County),  northern  Nebraska 
(Holt  and  Cherry  Counties),  north  central  Col(»Mdo  (Barr  Lake 
region),  north  central  Utah  (Utah  Lake),  western  Nevada  (Washoe 
Lake),  and  sonthran  California  (Elsinore  Lake).  West  to  central  . 
California  (San  Joaquin  and  Sacramento  Valleys),  central  sontiiem 
Oregon  (Kluiafli  Lakes),  east  central  Washington  (Brook  Lake), 
and  central  British  Columbia  (Chilcotin).  North  in  tbe  interior  to 
Qsntrsl  Alaska  (fort  Yukon),  Great  Slare  Idke,  and  central  Mani- 
toba (Lake  Winnipegosis  and  Lake  Winnipeg). 

Breeding  grounds  proteeted  in  iiw>  following  national  raserratifws: 
In  Oregon,  SUmath  Lake,  and  Malheur  Lafee. 

Winter  range.-~FTom  Hm  Gulf  of  Mexico  southward  to  nortiiem 
South  America  (Surinam),  and  along  the  Pacific  coasts  of  Mexico 
(Masatlan),  Panama,  Peru,  and  Odle.  Nonbreeding  and  young 
birds  remain  in  tJha  Gulf  of  Mexico  all  si 
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Spring  migration, — A  few  birds  migaJob  np  the  Atlaatic  coast  uid 
acroaa  the  Oreat  Lakes  to  the  interior.  Transient  dates:  Blaryland, 
May  17  to  80;  Pennsylvania,  Erie,  April  27;  New  York,  Carmel, 
April  9;  Massachusetts,  Framingham,  June  20;  New  Hampshire, 
L«ke  Winnipesaukee,  June  10.  The  main  flight  is  northward 
through  the  interior.  Early  dates  of  arrival:  Missouri,  St.  Louis, 
April  29 ;  Iowa,  Floyd  Coun^,  March  88 ;  Wisconsin,  Mayville,  March 
^;  Minnesota,  Heron  Lake,  May  1;  Manitoba,  O^  Lake,  May  17; 
Great  Slave  Lake,  Fort  Resolution,  June  5. 

Fail  flM^ra^uMk-^-Eastward,  at  irregular  intervals,  to  the  Atlantic 
coast  from  Nova  Scotia  southward  and  then  down  the  ooast  to  its 
winter  range.  Transient  dates:  Prince  Edward  Island,  September 
13 ;  Nova  Scotia,  Sable  Island,  September  9 ;  Massachusetts,  August 
7  to  September  26 ;  New  Jersey,  August  4  to  October  20 ;  North  Caro- 
lina, July  28  to  S^tember  23;  Florida,  Tarpon  Springs,  September 
15.  Transient  dates  for  the  interior:  Nebraska,  August  8  to  October 
15;  Kansas,  July  25  to  September  14;  Missouri,  up  to  October  21. 
Pacific  coast  dates:  British  Columbia,  Sumas,  up  to  September  1; 
Washington,  Bellingham  Bay,  up  to  August  26;  California,  Point 
Pinos,  August  2  to  September  23;  Lower  California,  San  3oaA  del 
Cabo,  September  6  and  7,  and  Cape  San  Lucas,  September  16 ;  Mexico, 
Mazatlan,  arrives  in  October. 

Caautd  records. — Accidental  in  Bermuda  (October,  1876).  The 
more  northern  Atlantic  coast  records  might  be  classed  as  casnal. 

Egg  dates. — ^Minnesota  and  North  Dakota:  Thirty-six  records. 
May  25  to  August  4;  eighteen  records,  June  5  to  13.  California: 
Twenty-six  records,  May  11  to  July  3;  thirteea  records,  May  19  to 
June  8.  Illinoia  and  Iowa :  Twenty- four  records,  May  11  to  July  28 ; 
twelve  records,  June  6  to  18.  Manitoba  and  Saskatchewan :  Nine- 
teen records.  May  28  to  July  5 ;  ten  records,  June  6  to  14. 

CHUDONIAB  LEUCOPTBKA   (TwudnA). 


The  followine  quotation  from  Eumlien  and  Hollister  (1903)  con- 
taine  aU  we  know  of  this  beautiful  Old  World  species  as  a  bird  of 
the  North  American  Continent; 

The  only  koown  Inetaoce  of  tbe  occurrence  of  tbls  species  on  the  Western 
Continent  Is  that  of  a  breeding  female  shot  bj  L.  Kumllen  In  a  large  marsh  near 
Black  Hawk  Island,  Lake  Koohkonong,  Jnly  5,  IffTS.  The  specimen  was  sent 
fresblr  skinned  to  Doctor  Brewer  and  was  presented  by  him  to  the  United 
States  National  Museum.  The  partially  denuded  abdomen  and  well-formed 
ova  prove  that  It  would  have  bred,  whether  wUh  Its  own  kind  or  with  the 
common  epecixa  we  know  not,  as  no  others  were  seen  st  the  time  nor  since. 
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altbon^  days  tuTe  been  qient  In  tbc  tent  coIodIm  tat  ftlnwst  no  other  purvoae 
tluD  the  TBtn  hope  of  seeing  more  at  tham.  The  bird  nss  QuUe  noticeable 
among  the  enormous  Diunbers  of  black  terns;  so  mach  so  that  tbere  Is  no  ^e- 
dal  need  for  any  one  to  sacrifice  the  life  of  any  of  the  common  qiecies  ooder 
the  delusion  tbat  It  may  prove  to  be  leaeoptera  when  in  hand. 

Ifegimff.—Y»m]l  (1871)  Bays: 

The  whlte-wlnged  black  tern  neata  In  marabea,  aometlnies  in  oonpany  with 
the  black  tern,  where,  as  In  Central  Bnrope  the  latter  prqtonderatea,  but  In 
large  colonies  of  its  own  In  sODtheastem  Rus^  and  Siberia,  where  It  is  the 
dominant  species.  Its  eggs,  deposited  on  tlie  fioatUiK  v^etatlon  in  May  and 
Jane,  are'  Dsnally  three  In  numbw,  of  an  oHTaoeons-baS,  boldly  blotdod,  and 
streaked  with  dark  brown,  and  spotted  with  gray  of  different  shades.  Average 
measurements  about  L36  by  1  inch. 

Egffg.—iloms  (1903)  statos: 

They  arrive  at  their  aammer  bannta  in  the  month  of  Hay  and  disappear  In 
Joly  and  Anguat.  The  eggs  of  tbia  spedea  are  tbree  or  fonr  In  nnmber,  with 
many  grayish  spots,  and  aome  larger  bloeUsh  red  ones,  die  groood  color 
being  dell  yellowish  oUv&  They  are  of  a  rotund  form.  The  male  and  female 
birds  Bit  on  them  in  tnm  and  show  mach  anxiety  fOr  their  safety,  flying  at 
and  about  all  intmders. 

The  eggs  of  this  spedee  seem  to  be  indistinguishable  from  those  of 
the  common  black  tern.  The  measurements  of  42  e^gs,  in  Tarious 
collections,  averaged  34.9  by  24.9  millimeters ;  the  eggs  showing  the 
four  extremes  measure  37  by  25.1,  3S  by  26,  33.5  by  24.4  and  33.5 
by  23  millimeters. 

Phtmoffe*. — Yarrell  (1871)  describes  the  plumage  changes  as  fol- 
lows: 

The  oestUng  Is  of  a  nearly  nnlform  ratona^nJI^  allgbtly  darker  on  the 
throat;  tbe  crown  and  back  streaked  and  moUied  with  blacklsb-brown.  The 
Immature  bird  In  August  has  the  blU  livid  brown;  lores  and  forehead  white; 
crown  and  nape  brownish-gray;  a  dark  streak  behind  the  ear-coverts.  Sides 
of  tbe  neck  white,  tinted  ^th  hntC;  upper  back  and  scapulars  slate-gray, 
tipped  or  overlaid  with  brown,  which  gradually  wears  off;  back  gray,  mottled 
wltb  brown,  rump  white,  passing  to  gray  on  the  tall-coverts;  tall  feathers 
gray,  darker  and  browner  at  tips;  prtmarlea  darker  oa  inner  w«lis  than  In  the 
adults;  under  wlng-coverts  and  nnder  parts  white.  By  tbe  end  of  the  follow- 
ing summer  the  brown  tips  have  completely  passed  away,  leaving  only  a  mottled 
bar  along  the  carpals  to  Indicate  immaturity ;  and  in  the  following  spring, 
when  tbe  bird  Is  nearly  2  years  old.  It  assumes  the  black  nuptial  garb.  "Dia 
tall  feathers,  however,  do  not  become  qnlte  widte  for  some  years,  and  It  may 
be  that  this  takes  longer  with  the  females  than  with  tbe  males;  otherwise. tbete 
appear  to  be  no  appreciable  external  differences  between  the  sexes  when  fully 
matured.  In  the  autumn  molt  the  black  portions  of  the  plumage  become  white 
on  the  head,  neck,  and  underparts,  and  slate-gray  on  tbe  mantle.  A  qtedmen 
In  the  editor's  collection,  obtained  near  Valencia,  In  Spain,  on  the  25th  of 
July,  presents  n  remarkably  piebald  appearance.  Some  black  is  never  absent 
from  the  nape  and  ear  coverts,  and  In  mature  and  vigorous  birds  the  black 
of  tbe  under  parts  soon  begins  to  make  Its  reappearance. 
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Food^ — MacgiUiTTBy  (1852)  sajn: 

It  Is  said  to  feed  chiefly  on  sQiutic  Insects  and  worms,  especlall;  dragon- 
flies,  moths,  and  otber  winded  Insects,  seldom  on  flehes. 

Turell  (1871)  adds  **the  larvae  of  water  inaects,"  and  Morris 
(1003)  includee  "  the  fry  of  fish." 
BthAVWT. — Tarrell  (1871)  says: 

In  Its  fitght  tt  la  more  rapid  tban  tba  black  tern,  and  It  Is  said,  to  bave  n 
lander  and  barsher  voice  than  that  species. 

Evidently  it  is  closely  related  to  the  black  tem,  and  apparently 
a  detailed  account  of  its  life  history  would  agree  very  closely  with 
vhat  we  know  of  our  own  familiar  bird  of  the  western  sloughs. 

DISTRIBUTION. 

Breeding  range. — Central  and  southeastern  Europe  from  central 
Russia  southward,  also  westward  in  Galicia,  Hungary,  and  occa- 
sionally Bavaria;  in  Asia,  across  Siberia  to  the  Amur  Valley  and 
southward  to  Turkestan;  in  Africa,  said  to  breed  in  Algeria.  The 
Australian  bird  has  been  separated  as  a  distinct  subspecies. 

Winter  range. — In  Africa,  south  to  Cape  Colony;  in  southern 
Asia  and  south  to  Australia  and  New  Zealand. 

Casual  records. — ^Accidental  in  Denmark,  Sweden,  and  Great 
Britain.  Taken  once  in  West  Indies  (Barbados,  October  24, 1888) 
and  once  in  Wisconsin  (Lake  Koshkonong,  July  6, 1873). 

Egg  dates. — Central  Europe:  Twenty  records,  May  17  to  June  14; 
ten  records,  May  2S  to  June  9, 

ANOVti  STOUDVB  (UnuMn). 
VODST. 
HABITB. 

This  dusky  tropical  species  enjoys  a  wide  distribution  on  both  sides 
of  the  Equ^r  in  both  of  our  great  oceans,  and  shows  so  little  geo- 
graphical variation  that  our  Atlantic  and  Pacific  birds  are  scarcely 
separable.  It  resorts  to  many  different  islands  throughout  its  range 
to  breed,  and  ita  nesting  habits  vary  considerably  in  different  locali* 
ties.  Although  nuMh  has  been  published  regarding  its  habits  during 
the  breeding  season  we  know  very  little  about  its  life  history  at  oth^ 


Spring. — Mr.  W.  E.  t>.  Scott  (1891)  has  published  some  interest- 
ing notes  by  Mr.  Charles  B.  Taylor,  regarding  the  arrival  of  tba 
noddies  on  Morant  Cays,  near  Jamaica,  from  which  I  quote,  as 
fdlows: 

At  the  time  of  my  arrival  at  the  Cays  (2d  of  April)  there  wefe  no  sooty 
terns  there  and  very  few  noddles,  but  tliese  latter  increased  In  numbers  dally, 
ODtll  by  the  ICth  of  April,  the  date  of  my  departure,  they  had  assembled  Id 
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hundreds  and  were  erldentlf  praparloK  to  lay,  ret  1b  two  females  taken  two 
or  three  da;8  after  ray  arrival  the  egga  In  the  ovaries  were  very  small. 

Soon  after  sunset  the  birds  came  in  to  roost  amons  the  low  boshea  fringing 
the  Bhore^  and  np  to  a  late  hoar  many  kept  arriving.  They  flew  very  swiftly, 
jBst  aklmmlng  tbe  rorface  of  the  water,  and  standing  en  the  shore  at  dosk 
(the  time  they  began  to  arrive)  tt  waa  rarely  posrtble  to  see  tbe  birds  coming 
nnttl  they  were  actually  on  the  islaod.  They  all^ted  nolMlessIy  and  Instantly 
on  gaining  the  fringing  bashes ;  later  in  tbe  month,  howevs-,  as  their  numbers 
increased,  boated  birds  found  difficulty  tn  etiecting  an  easy  landing  among  tbe 
branches,  those  already  in  possession  pecking  right  and  left  at  all  newcomers 
and  croaking  harshly.  Each  day,  as  their  numbers  Increased,  tlwy  became  more 
'  vociferous,  until  at  last  the  melancholy  wall  of  those  flying  ovetiiead  and  the 
croak  of  the  sitting  birds  was  k^t  up  without  Intermissloo  all  through  the 
night.    On  moonlight  nlgbts  they  appeared  unusually  abnadant  and  reMlesa. 

I  have  watched  them  there  until  far  Into  the  night,  as  in  scores  they  k^ 
flying  to  and  from  the  bushes.  Although  up  and  about  before  dawn  on  moot 
mornings,  I  was  seldom  in  time  to  watch  the  noddles  leave  their  roost.  One 
morning,  however,  I  got  a  good  idea  of  their  numbers.  It  wanted  about  an 
hoar  or  so  of  daybreak,  and  tbe  moon  was  stlU  brlgbt,  when  someone  walking 
along  tbe  shore  appeared  to  give  a  general  alarm.  Scores  of  birds  got  up  and 
went  swiftly  oat  to  sea,  and  for  some  little  time  a  constant  stream  ponred  oat 
from  the  bashes  along  the  shores  in  every  direction,  aa  far  as  It  was  possible 
to  see ;  flying  before  the  wind,  they  went  out  of  sight  In  an  instant  They  left 
tbe  land  always  In  tbe  same  manner  In  which  they  came  In  to  roost,  draping 
to  the  surface  of  the  water  immediately  on  clearing  tbe  shore.  Notwithstanding 
their  apparent  abnndance,  the  noddles,  tn  point  of  numbers,  sink  Into  compara- 
tive Inaignlficauce  after  the  arrival  of  the  sooty  tema. 

Prof.  John  B.  Watson  (1908)  has  made  a  most  thoroagh  and 
scientific  stady  of  the  behavior  of  thia  species  and  the  sooty  tern  on 
their  famous  breeding  grounds  in  the  Dry  Tortagas  and  I  shall  quote 
fredy  from  the  publi^ed  results  of  his  observationB.  He  describee 
the  island  on  'which  they  nest  as  follows : 

Bird  Key  Is  a  small  coral  Island  about  800  yards  wide  (east  and  west)  by 
400  yards  long  (north  and  south).  It  Is  66.8  statute  miles  due  west  from  Key 
West  Tile  Iidand  Is  partially  sheltered  on  tbe  east  and  on  the  northeast  by 
a  coral  reet  Northeast  of  the  idand,  about  1J35  statute  miles  distant  stands 
Fort  JetFerson,  now  practically  deserted.  Still  farther  to  tbe  northeast  otbsr 
low  coral  Idands  are  to  be  found.  Loggerhead  Key  lies  about  4  statute  milea 
to  tbe  west  of  Bird  Key.  Immediately  outside  of  these  Islands  Is  to  be  found 
tbe  water  of  the  Gulf  of  Mexico.  Tbe  situation  of  the  Island  shows  that  It  Is 
adequately  protected  from  all  but  the  aevereat  soathwest  stoms.  The  Tortagas 
as  a  whole  are  raJely  stdiject  to  heavy  atortna  dovlng  tbe  nesting  period  of  ttie 
birds.  During  the  past  season  (1907)  only  one  severe  storm  visited  the  Island, 
and  this  was  not  very  destructive  to  Uie  life  of  the  blrda 

Owing  to  Its  Juzta-troplcal  location,  its  slight  elevation,  and  the  condition  of 
Its  surface  (largely  coral  sand)  the  actual  surface  temperature  of  this  Island 
Is  very  htgb.  Mnglng  at  times  daring  tbe  hottest  days  from  1X4*  to  MS*  F. 

With  the  exception  of  the  bay.cedar  bashea,  which  are  very  abundant  apoo 
tbe  central  and  western  parts  of  this  Island,  little  vegetation  exists.  On  a  cer- 
tain limited  portion  of  Its  surface  (southeastern)  a  dense  growth  of  cactus  is 
to  be  found.  Both  cactus  and  bay  cedars  are  utilized  by  the  noddles  for  nesting 
places. 
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No  accurate  data  extet  concerning  the  nnmber  of  years  these  two  species  have 
migrated  to  thlg  Island  for  tbe  parpose  of  rearlDg  their  yonng.  The  oldest 
InliabltantB  of  tbe  nelKhborhood  say  that  as  long  as  they  can  remember  the 
birds  have  be«i  going  there  year  after  year.  He  terns  arrive  at  a^iroxlmately 
the  same  time  each  year  (daring  the  lest  week  In  April),  live  there  antU  toward 
the  lat  of  S^tember,  and  then  begin  their  BoaQiem  migration. 

Courttkip. — ^The  Urds  are  said  to  be  mated  before  the;  arrive  on 
the  ishmd,  and,  as  he  did  not  arrive  until  fire  days  later  than  the 
birds,  Prof.  Watson  was  unable  to  observe  their  earlier  actions; 
but  he  tentatively  presents  the  following  account  of  what  is  probably 
a  mating  performaBce: 

One  day  I  observed  several  noddles  "  sanning  "  npon  the  wire  covering  of  one 
of  my  large  experimental  cages.  Suddenly,  one  of  the  birds  (male)  began  nod> 
ding  and  bowing  to  a  Jtird  standtag  near  (female).  The  female  gave  Immediate 
attention  and  began  efforts  to  extract  flsh  from  the  throat  of  the  mate.  The 
male  wonid  first  make  efforts  to  disgorge,  thee  put  tbe  tip  of  tbe  beak  almost  to 
tbe  ground  and  Incline  It  to  the  angle  most  suitable  to  admit  her  beak.  She 
would  then  thrust  her  beak  Into  his  (the  ordinary  feeding  reaction).  Tbe 
feeding  reaction  was  alternated  with  the  nodding.  After  this  series  of  acts 
had  been  repeated  20  times  the  male  flew  off  and  brought  a  stick.  He  de- 
posited this  near  tbe  female  and  then  again  offend  to  feed  hsr.  She  again  tried 
to  feed ;  ttiea  the  male  attempted  sexual  relations.  She  Immediately  flew  away, 
but  almost  immediately  returned  and  alighted  at  a  slightly  different  place.  The 
male  again  brought  the  stick  and  again  bowed  and  ofCered  to  feed  her.  She 
accepted  tlie  food,  but  again  flew  away  when  the  male  attempted  to  mount  her. 
At  this  Juncture  the  Island  was  disturbed  and  my  observations  could  not  con- 
tlDOe. 

Nettinff. — Daring  his  sojourn  on  Bird  Key  in  1907  he  made  an 
accurate  count  of  the  noddies*  nests  **  by  means  of  a  mechanical 
counting  device,"  which  gave  a  total  of  603  active  nests.  A  large 
majority  of  the  nests  are  built  in  the  bay-cedar  bushes  at  varying 
heights  up  to  about  13  feet.  About  20  per  cent  of  them  are  in  the 
cactus  growth. 

Very  often  tbe  nest  bas  the  aH>eanuqce  of  bdng  constructed  Erectly  upon 
the  ground,  but  a  closer  examination  usually  sbows  that  It  has  been  bollt  uvon 
a  toft  of  grass  or  upon  the  stem  of  a  bush,  tbe  branches  of  which  have  been 
broken  off  lAfMe  to  the  ground.  ■  •  •  The  noddles  apparently  do  not  seek 
to  nest  In  the  thIAest  parts  of  the  bnsbee.  Altbough  Isolated  nests  are 
present  even  where  the  shrubs  are  most  dense,  by  far  the  majority  of  Qnni 
are  to  be  found  In  bushes  which  border  upon  open  spaces. 

Of  the  oonstructim  of  the  neet  he  says : 

lite  noddy  contrtmcta  Its  nest  from  (1)  loose  dead  branches  of  tbe  bay- 
cedar  bnsbes;  (2)  of  seaweed;  (S)  of  a  combmatlon  of  Oieee;  <4)  of  a  com- 
bination of  either  or  both  of  these  with  various  ktods  of  sea  shells  and  coraL 
When  the  shells  and  coral  are  employed  they  are  often  placed  as  an  Inner 
lining  to  Oie  nest  and  the  egg  Is  deposited  directly  upon  them.  Tbe  nest  Itself 
Is  a  quite  variable  structure  and  usually  loosely  put  together.  It  Is  very 
■hallow,  and  this  Is  rather  alngnlar,  sbice  tbe  wind  often  blows  tbe  egg  or  the 
young  to  tbe  ground. 
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The  nests  remaining  from  T«ar  to  Tear  are  nUllxed  by  ttie  Uids  kt  n 
nesting  periods:  wbetber  or  not  br  the  saina  pslr  can  not  with  certainty  be 
answered  at  present.  On  account  of  this  utUIsotlim  of  the  old  neat  troot  jear 
to  rear  some  of  the  oldest  nests  have  srawn  to  anonuoas  sIb^  doe  to  the  addlHon 
of  Dew  materials  at  each  successlre  season. 

Frofeaaor  Watson  (1908)  made  an  mteresting  series  of  observa- 
tioaa  oD  the  methods  of  nest  building  and  the  daily  routine  of  activi- 
ties during  this  period,  but  I  shall  attempt  to  quote  only  part  of 
what  he  says  about  it : 

Both  birds  work,  bringing  sticks,  seaweed,  shells,  and  coraL  Both  birds  shape 
the  nest  cloinsllr  by  pecking  and  palling  at  the  sticks.  Tbej  never  weave  Oe 
sticks  so  as  to  form  a  compact  and  dnrahle  nest  Tbe  stick  is  drt^iped  on  the 
rim,  then  drawn  Into  position.  Freqaently  first  one  bird  then  tbe  other  sits  in 
the  neet  and  Bbap«s  it.  In  order  to  do  this,  tbe  bird  rises  on  Its  feet  and  de> 
presses  Its  breast  and  turns  round  and  round.  Tbe  mateHal  Is  obtained  hoth 
far  and  near.  Floating  sticks  and  seaweed  are  gathered  from  the  water.  Ther 
frequently  alight  under  the  nests  of  other  birds  and  gather  up  tbe  falloi 
branches.  They  even  take  the  material  from  other  nests  which  are  left  mo- 
mentarily nngnarded.  Frequent  fights  ensue.  The  birds  work  neither  steadily 
nor  rapidly ;  10, 15,  20  minutes  may  elapse  before  either  makes  a  trip. 

The  male  feeds  the  female  whUe  she  is  building  the  nest,  conse- 
quently it  is  necessary  for  him  to  cease  from  his  labors  in  assisting  her 
and  absent  himself  in  search  of  food.  During  his  absence  she  also 
ceases  her  activities,  but  remains  at  the  nest  to  guard  it  fnnn  her  pil- 
fering neighbors  and  to  repel  the  advances  of  other  males.  On  his 
return  she  is  fed  as  follows : 

The  male  returns  with  a  full-laden  crop.  Be  alights  directly  upon  tbe  nest 
or  near  the  fetnale.  The  female  at  once  shows  signs  of  life,  aod  as  they  v- 
proach  each  other  they  beginning  nodding.  Then  the  male  Invites  the  female 
to  feed  by  putting  his  beak  down  to  a  position  convenient  to  ber.  She  gets  the 
food  by  taking  It  directly  from  the  mouth  of  the  male,  the  male  disgorging  it 
bw  succearive  muscular  contractions  of  the  throat  and  abdomen.  The  buins- 
slon  one  gets  from  this  ludicrous  performance  Is  that  tbe  bird  Is  choking  to 
death.  During  the  whole  of  the  process  of  feeding  a  soft,  nasal,  rattling  purr 
Is  emitted,  presumably  by  ILe  female.  This  purring  sound  is  an  invariable  Indi- 
cation that  feeding  Is  taking  place.    It  Is  to  be  heard  on  no  other  occasion. 

professor  Watson  (1908)  noted  the  first  eggs  on  May  4  aod  found 
that  the  majority  were  laid  between  the  11th  uid  the  16th.  He  says 
fnilher: 

After  the  egg  Is  laid  a  marked  <4iange  appears  In  the  behavior  of  both  tbe 
male  and  tbe  female.  Tbe  birds  will  now  attack  even  a  human  Intruder,  and 
their  defense  of  the  nest  against  their  own  kind  becomes  even  more  strict  ttsn 
before.  Oftentimes  the  birds  will  alt  on  the  egg  and  allow  themselves  to  be 
caught,  8trlkl])£  vlctoasly  all  tbe  white  with  their  long,  keen,  pointed  bcaka 
Individuals  vsry  greatly  In  this  ceqieot.  On  my  dally  nmnds,  as  I  appnacbed 
the  vlctolty  of  a  gronpof  nesta,  several  noddles  would  nsnally  advanoe  to  meet 
me,  striking  vickiusly  at  my  bead.  Their  attacks  would  contlnne  until  I 
withdrew.  Many  times  I  have  had  ipy  hot  knocked  olt  and  the  blood  braaght 
from  my  scalp  by  their  vldons  attacks. 
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BtUI  anotber  tnarlced  cbuige  occnn  In  the  habits  of  tbe  birds.  The  male  no 
icmgtr  feeds  the  female.  Each  Mrd  takes  eqnal  turns  at  brooding  the  e«g.  My 
attention  was  first  called  to  this  while  I  was  watddog  ttae  bablts  of  the  birds 
before  the  egg  was  laid.  Several  nests  In  the  vicinity  of  the  place  of  obserra- 
ttoa  already  G(«tiii>ed  ecgs.  At  these  nceta  I  was  nerer  able  to  obeerre  the 
feeding  of  the  female  by  Uie  mate.  At  this  period  the  two  birds  became  prac- 
tically automata.  Their  Ufe  la  taken  np  In  alternately  brooding  the  eg;  and 
In  feeding.  The  Urds  spend  tittle  or  no  tUne  together  except  at  night  The 
one  comes  to  the  nest ;  the  other  flies  away  to  feed. 

The  egg  Is  generally  covered  day  and  nl^t  Occasional  trips  are  made  to  the 
water  for  drlaldDg  and  for  wetting  the  breast  feathers.  This  latter  reaction 
ha^  Its  Taiae  posdbly  In  keeping  the  egg  at  the  proper  temperatnre.  The  son 
is  ao  hot  that  If  Hie  egg  were  left  vncovered  for  any  great  length  of  time  It 
imibaUy  wovU  not  incObata 

The  period  of  incubation  ia  80  or  86  days. 

Frofeesor  Watson  (1908)  conducted  some  interesting  ezperimentB 
to  test  the  ability  of  ihe  birds  to  recognize  tbeir  mates,  their  eggs, 
and  their  oestB.  Painting  or  dyeing  the  plumage  disturbed  them 
greatly  and  upset  their  powers  of  recognition,  bot  they  were  "  not  at 
all  affected  by  changing  the  hue,  brightness,  and  markings"  of  the 
^gs,  showing  that  the  egg  itself  is  not  recognizable.  The  noddies 
were  very  much  puzzled  by  moving  tiie  newt,  which  shows  that  it  is 
not  the  nest  that  Uiey  recognize  but  its  position. 

After  the  young  bird  is  hatched  the  parents  are  still  more  inter- 
ested in  def^ding  the  nest  "  They  will  now  attack  with  rigor  other 
noddies  which  approach  too  near  Uie  nesTt^-^he  Booties  and  the  frigata 
lards."  Both  parents  help  in  feeding  the  young  coming  alternately 
at  intervals  varying  from  two  to  four  hours.  Professor  Wataon 
(1808)  further  says : 

The  yonng  are  cared  for  In  the  neat  oatll  tbey  become  strong  enough  to  leave 
It  ftod  live  upon  the  ground.  The  young  birds  bom  In  low  nests,  mm  at  a 
very  early  age  (20  days  and  even  earlier)  clamber  from  them  with  alacrity 
and  bide  In  near-by  boshes  when  danger  is  Imminent.  In  many  caaee  these 
yonng  birds  can  not  get  back  Into  the  nest  Dnder  these  drcmnstancea  they 
ronain  near  the  nest  locality,  and  the  parents  <hi  retomtng  first  alight  oe  or 
near  the  nest  and  later  bop  to  the  ground  and  feed  the  young  bird.  It  is  inter- 
esting to  meetdate  apon  the  method  of  recognition  between  parent  and  young. 
There  can  be  no  doubt  at  least  of  an  accurate  fnnettooal  reoognttlon.  Bhioe 
the  noddy  Is  alwnys  silent  when  contented,  tfte  evidence  Is  g»*d  that  recognition 
ooeors  wbolly  U  isnai  of  vtahm.  Whether  rec<^ltlon  of  yoong  (or  ef  Mate  by 
mate)  would  take  place  ootude  of  the  nest  locality  Is  a  probtem  Which  ought 
to  be  solved. 

An. entirely  different  method  of  nesting  has  been  noted  by  several 
observers  in  the  West  Indies.  Mr.  George  N.  Lawrence  (1864)  pub- 
lished the  following  interestixig  notes  made  by  Dr.  A.  A.  Julien  on 
the  island  of  Sombrero :        . 

Their  aesU  are  of  two  kinds.  For  the  first  the  noddy  gqttlMa  togetber,  by 
carrying  in  Its  bUl,  a  considerable  quantity  of  bits  of  shells,  deposits  th^m  In  a 
shallow  cavity  of  the  rock,  say  8  to  12  Inches  In  diameter,  deepens  a  little  the 
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seottt  of  ttae  basin,  and  tbereon  layi  tier  egg.  OccaHtonally  ancb  a  ueet  ie  rIso 
eoclrcled  with  a  few  twigs;  Bometlaiefl  It  constatB  of  over  GO  pieces  ot  abeU. 
but  more  (reqnently  tbe  sbells  and  twigs  are  so  scant  tbat  the  egg  lies  upon  the 
ban  rock.  The  nests  bnllt  In  the  crevices  of  the  cllft  however,  consist  chlefl; 
ot  twtg^  though  even  tbeee  are  frequentlr  capped  by  a  few  bits  of  shell,  uptni 
which  the  egg  Immediately  lies.  The  noddles  are  often  thievish  when  buUdlng 
their  nests;  where  two  pair  are  thus  engaged  In  close  proximity,  the  one  will 
often  r4>e8tedly  carry  oB  to  thslr  own  nest  from  that  of  the  other  in  their 
absence. 

Egffg. — Although  the  noddy  has  been  said  to  lay  from  two  to  three 
eggs  in  a  &et,  such  cases  must  be  decidedly  exceptional,  lor  one  egg 
only  seems  to  be  the  almost  invariable  rule.  If  the  egg  is  taken  or 
destroyed  it  will  soon  be  replaced  by  another,  but  evidently  only  one 
young  bird  is  reared  in  a  season  by  each  pair  of  birds.  The  egg  is 
ovate  or  slightly  elliptical  ovate  in  shape.  The  shell  is  thin,  smooth, 
and  without  lu8t«r.  The  ground  color  varies  but  slightly,  from 
"  pale-pinkish  bufF "  to  "  cartridge  buff."  It  is  sparingly  spotted 
with  small  spots  or  dots,  usually  more  thickly  at  the  larger  end,  with 
at  least  two  distinct  colors.  The  underlying  spots  are  of  various  pale 
shades  of  lilac  or  lavender  and  the  overlying,  more  conspicuous,  spots 
are  of  bright  shades  of  deep  reddish  brown.  Some  of  the  brown 
spots  seem  to  be  superimposed  over  the  lilac  spots  or  blended  with 
them.  The  eggs  can  be  readily  distinguished  from  thoae  of  the 
800(7  ^^  ^y  being  much  less  heavily,  spotted.  Tlie  measurements  of 
44  eggs,  in  the  United  States  National  Moseum,  average  53  by  85  milli- 
meters; the  eggs  showing  the  four  extremes  measure  58  by  S7,  54  by 
37.5, 49.5  by  35.6  and  51  by  33  millimeten. 

Youfiff. — ^According  to  Professor  Watson  (1908) : 

The  young  noddles  began  to  appear  on  the  island  about  June  0.  The  first 
few  hoars  after  birth  tli^  are  extremely  Itelplesa.  During  the  first  day  of 
their  life  they  exhibit  few  signs  of  fear,  making  little  effort  to  shrlnic  away 
tiom  the  hand.  •  *  *  At  the  end  of  tt>e  first  day  the  Urds  were  able  to 
stand  fairly  erect  and  to  move  their  beads  with  some  freedom.  •  •  •  They 
can  not  swim  at  the  end  ot  Ihe  first  day.  •  •  •  The  note  of  the  yotmg 
noddy  Is  very  different  from  the  hoarse,  rattling  sound  of  the  adult  It  Is  a 
soft,  liquid,  slow,  plainUve  "Querk-querk-querk."  •  •  •  It  to  absolutdy  Im- 
perative for  them  to  have  the  free  use  of  the  head  and  eyes  and  to  be  able  to 
stand  erect  and  to  peck  durli«  the  first  day.  The  feeding  parent  on  retaming 
alights  near  the  young  bird,  puts  down  Its  beak,  and  Bncceestvely  touches  and 
taps  the  beak  of  the  young  bird;  then  its  part  ot  the  reactton  is  at  an  end,  pro- 
vided by  successive  disgorgements  It  keeps  its  beak  and  throat  filled  with  small 
minnows.  The  yomig  bird  must  stand  up  and  strike  the  beak  of  the  parent 
until  the  parent  opens  its  beak  sofflclently  wide  to  admit  the  beak  of  the  youne 
bird.  When  the  fish  in  the  mouth  of  the  parent  cmne  in  contact  with  tlie 
buccal  cavity  of  the  young,  the  swallowing  reflex  follows  perfectly. 

He  reared  three  young  noddies,  feeding  them  by  hand,  imtil  they 
were  30  days  old,  and  his  detailed  tiotes  are  well  worth  reading.  On 
the  fourth  day  they  began  to  learn  to  swim ;  after  the  eleventh  day 
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they  wen  ftble  to  est  food  deposited  near  them,  as  the  adult  often 
disgorges  the  food  on  the  rim  of  the  nest.  They  also  soon  learn  to 
keep  the  nest  clean  by  forcing  their  fecal  matter  far  out  over  the 
rim  of  the  nest    At  just  what  age  they  learn  to  fly  he  does  not  state. 

Phtmoffet. — The  downy  yoong  seems  to  have  two  color  phases — 
a  dusky  phase  and  s  white  phase.  The  only  specimen  that  I  have 
seen  is  sparingly  covered  with  short,  dirty  white  down,  tinged  with 
buffy,  with  signs  of  a  few  black  feathers  coming  in  on  the  center  of 
the  back,  the  wings,  and  the  crown.  Two  of  the  specimens  shown  in 
Professor  Watson's  (1908)  plate  seem  to  be  quite  dusky.  At  an  age 
of  18  days  the  young  bird  seems  to  be  about  half  fledged,  and  at  30 
days,  practically  fully  feathered.  This  juvenal  plumage  much  re- 
sembles that  of  the  adult ;  it  is  "  bone  brown  "  above  and  "  fuscous  " 
below;  the  feathers  of  the  back,  scapulars,  and  wing-coverts  are 
tipped  with  "wood  brown,"  which  fades  later  to  buffy  white;  the 
pale  gray  cap  is  acquired  and  the  throat  is  largely  grayish  white. 

YarreU  (1871)  says: 

Ja  birds  wbicb  are  not  fully  mature  tke  black  loral  Btreaka  are  leas  de- 
flDed;  the  grar  ■>'  the  forehead  and  throat  1b  less  pronouaced,  and  the  B«n- 
eral  tint  Is  browner.  Birds  of  the  Orst  year  have  very  little  white  on  the 
fordiead ;  the  mantle  and  wing  coverts  are  ttf  a  lighter  brown,  the  aecondanes 
and  (all  feathers  showing  slight  bars  of  uiober-browD  near  the  tips;  ondeti- 
parta  pale  brown. 

As  to  subsequent  molts  we  have  very  little  data,  but  there  seems 
to  be  no  conspicuous  seasonal  change,  except  on  the  crown.  In 
winter  this  is  nearly  as  brown  as  the  back,  with  only  a  narrow  white 
snpraloral  line.  The  material  ezanuned  seems  to  indicate  a  c(hu- 
plete  postnuptial  molt  and  probably  a  complete  prenuptial  molt. 

Food. — ^In  regard  to  Uie  feeding  habits  of  thMe  tema,  Professor 
Watson  (1908)  says: 

In  a  locality  where  marine  forms  are  so  abundant  as  In  this  fAvored  Onlf 
nghrn,  the  ttsmM  caUect  their  food  with  Uttte  difficult.  Tb«r  feed  np<»  smaQ 
flsh  of  different  kinds,  wblch  are  present  In  great  abundance.  EjiAmlnatlon 
of  the  stomacti  contents  of  botb  young  noddies  and  sootles  showed  the  presance 
of  representatlvee  of  the  two  families  of  fish  Garani^dae  and  Clnpeldae. 

To  my  great  surprise  I  found  that  the  birds  never  swim  nor  dive.  As  a 
■natter  of  fact,  they  nerer  touch  the  water  eiropt  wh«n  drinking  or 'bathing. 
"Xbe  bird  drkika  tlie  seBwatar  as  It  skims  the  aurface  of  the  wat«r  with  open 
beak.  Bathing  tb^  perform  in  mudi  the  aatae  way,'neTer  coning  to  a  st^ 
In  the  water  nor  completely  Immerrtng  the  body;  naually  the  breast  and  bead 
are  the  only  parts  dipped  Into  the  water. 

The  birds  flsh  by  followlag  schools  of  minnows  which  are  being  attacked 
by  larger  fish.  The  mlimow.  In  Its  efforts  to  eacape.  Jumps  ont  of  the  water 
and  sktms  tHe  surface  for  a  short  dlttanoa  The  tents  pick  off  these  minnows 
as  they  hop  up  above  and  over  the  surface  Of  the  water.  Th«  rapidity  and 
accuracy  of  visual-motor  adjustment  In  this  reaction  Is  wonderful. 

The  blrda  feed  singly  or  tn  grtrnps;  usually  In  groups.  The  group  may  be 
CMnposed  of  both  noddles  and  sootles  and  may  contain  sometimes  as  many  as 
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60  to  100  IndlvMoAla.  All  daring  ttw  dar  stooim  of  noddtea  uid  Motlea  nar 
be  seeD  nt  work.  As  the  mlimows  cease  to  Juovi  above  ttie  surface  of  tlie 
water,  the  eroup  disbands  and  scatters  m  every  direction.  Ad  Instant  later, 
as  an  attack  Is  made  upon  the  minnows  In  some  other  locality,  the  birds 
Immediately  nuh  there  and  renew  thetr  feeding. 

He  also  discovered  that  most  of  their  fishing  is  done  within  9  or 
10  knots  of  the  island,  and  that  they  seldom  venture  more  than  16 
knots  away  from  it.  Mr.  B.  S.  Bowdish  (1902)  found  in  th«  stomach 
of  a  noddy  "  an  entire  flying  fish  about  4  inches  long  and  remains 
of  others. 

Behavior. — Audubon  (1840)  writes  of  the  flight  of  the  noddy: 

The  flight  of  this  bird  greatly  reaembtes  that  of  the  olgtathawk  when  pu» 
Ing  over  meadows  or  rivers.  When  aboat  to  alight  on  tbe  water  the  noddr 
keeps  Its  wings  extended  upward  and  tonches  It  flrst  with  Its  feet.  It  swima 
with  considerable  buoyancy  and  grace,  and  at  times  Immerses  Its  head  to  sdz« 
on  a  fish.  It  does  not  see  well  by  nlgbt,  and  It  Is  perhaps  for  this  reason  that 
It  frequently  aHghts  on  the  qiars  of  vessels,  where  It  sleeps  m  soondly  tJutt  the 
•eanten  often  catch  them. 

Dr.  Frank  H.  Chapman  (1908)  gives  a  different  impression  of  it. 
He  saya: 

As  the  only  tern  witli  a  rooadod,  Imtsad  of  Ibrtced  tall,  the  noddy  ml^t  be 
-eipeeted  to  differ  In  flight  frmn  other  membeni  of  Its  ttimlly.  In  fact,  U  aoc- 
gested,  when  In  the  air,  a  llgfat-bodled,  long-winged,  long-tailed  pigeon.  Ttagr 
fly  r«pl41y.  never  hovering  with  tbe  aootles^  and  titcy  were  oftm  seen  panning 
each  other  high  in  the  air  In  what  were  doubtless  mating  flights. 

Professor  Watson's  (1908)  interesting  experiments  show  that  tbe 
noddy  is  a  swift  and  powerful  flier,  with  Bbx>ng  powers  of  orienta> 
tion.  Birds  which  he  transported  and  liberated  at  Key  West,  Cubs, 
and  even  Cape  Hatteras  returned  directly  and  promptly  to  thur 
breeding  groimds  in  the  Dry  Tortugab.  He  says  that  in  flying  >t 
night  they  "  break  their  graceful  fli^^  into  short,  ungraceful,  and 
ill-directed  choppy  swoops,  very  dmilar  to  the  way  the  ni^thai^ 
breaks  its  flight  when  flying  after  dark." 

In  spite  of  the  statement  of  some  other  writers  to  the  contraiy, 
Professor  Watson  (1908)  says  that  these  "birds  never  swim  nor 
dive  *  *  *.  During  my  three  mont^*  stay  I  never  saw  one  of 
these  birds  in  the  water,  except  by  accident,  and  thm  the  bird,  if 
the  tide  is  against  it,  can  never  reach  the  shore,  ao  poorly  does  it 
swim." 

Mr.  Bowdish  (1902)  says  that  "the  common  note  resembles  the 
clamor  of  young  crows,  and  is  ofien  heard,  more  or  less,  throo^- 
out  the  night."  There  has  been  so  little  puUished  tm  this  subject 
that  I  infer  that  the  vocal  performances  of  this  species  are  not 
elaborate. 
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Of  tlietr  beharior  with  relatioD  to  other  species  Professor  Watson 
(1908)  writes: 

From  the  wrltlDgs  of  others  1  had  drawn  the  condusloD  that  the  frigate 
bird  attacks  'the  terns  and  forces  them  to  disgorge,  and  Uiat  It  feeds  upoo 
their  TouDg.  I  gpent  many  weaiy  hoars  In  sttempttng  to  dlscoter  the  reladoo 
of  the  frigate  bird  to  the  terns,  espedslly  Its  relation  to  the  noddles.  Since 
the  noddles  bnlld  their  neets  in  the  bushes  where  the  frigate  birds  roost,  It 
was  presumed  that  there.  If  anywhere,  the  devonnng  tendency  of  the  frigate 
bird  oo^ht  to  appear.  I  fooud  that  the  canse  of  the  dlstnrbance  between  noddy 
and  frigate  bird  lies  chiefly  in'  the  ftct  Oiat  the  latter,  in  attempting  to  And 
a  bnata  tn  wlildi  to  reac,  sun,  or  rooet,  will  oftentimes  alight  upon  or  rery  near 
to  a  noddy  nest,  whereupon  the  noddy  most  Immediately  concerned  and  those 
near  by  will  attack  the  Irlgate  btrd,  and  at  tlmqi  even  root  him.  It  Is  a  com- 
mon occurrence  especially  late  In  the  afternoon  when  the  frigate  birds  are  re- 
turning to  see  hundreds  of  wmeb  llgMa  The  noddy  1b  always  careful  to  attack 
the  frigate  birds  by  sudden  thrust^  (usually  made  from  below),  dodging 
qnlckly  to  avi^d  their  fearfnl  and  powerfol  beaks. 

Mr.  Edward  W.  Gifford  (1918)  sbjs: 

It  was  Dot  oncoranen  to  sse  asoddy  sUUngon  the  bead  of  a  brown  peUcan, 
wbUe  the  latter  wfs  renting  on  tbe  water  {swallowing  flsh.  Once  I  saw  two  on  a 
pelican's  head  at  one  time.  Several  often  accompanied  the  young  pelicans  In 
their  excurstons  along  the  coasts. 

Gathering  the  eggs  of  this  and  other  sea  birds  ^or  food  has  long 
since  been  stoppeid  in  the  Dry  Tortugas  by  including  the  istands  on 
which  thej'  breed,  in  a  reservation  and  by  protecting  them;  but  the 
practice  still  continues  in  tfie  West  Indies,  where  the  eggs  are  con- 
sidered a  le^timate  food  supply  and  are  gathered  in  la^ge  numbers. 

Fail. — According  to  Ih'.  Joseph  Thompson,  United  States  Navy, 
( 1903 ) , "  toward  the  end  of  September  the  birifc  beg^  to  leave.  They 
leave  in  great  flocks  and  at  night.  The  entire  exodus  consumes, 
apparently,  but  two  or  three  days;  and  some  mpming  the  observer 
will  find  the  island  absolutely  deserted,  save  for  a  few  crippled  birds 
that  have  been  injured  and  are  unable  to  follow  their  comrades." 
Just  where  they  go  or  how  they  spend  the  winter  months  does  not 
seem  to  be  vcfry  well  known.  They  are  probably  scattered  widely 
aloi^  tlie  tropical  coast  of  South  America  and  among  the  numerous 
islands  inclosing  the  Caribbean  Sea. 

DISTBIBUnON. 

Breeding  rimge. — The  Atlantic  form  breeds  from  the  Florida  Keys 
(Dry  Tortugas)  and  the  Bahamas  {Atwood's  and  Gaulding's  Keys, 
Dry  and  Booby  Kocks,  Acklin,  and  Berry  Islands,  etc.),  eastward 
and  southward  throughout  the  West  Indies  (Cuba,  Jamaica,  Haiti, 
Porto  Bico,  Dominica,  Carriacou,  etc.),  to  Venezuela  (Margarita 
Island).  South  in  the  Atlantic  Ucean  to  St.  Helena,  Tristan  da 
Cunha,  and  Ascension  Islands.    West  to  the  coast  of  British  Hon- 
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duns  (Ulover's  Keef  and  Cay  Dolores).  North,  tortaerly  and  per- 
haps DOW,  to  southern  Texas.  Pacific  birds  are  supposed  to  be  sub- 
specifically  distinct  and  have  been  split  into  several  subspecies. 

Breei^g  grounds  protected  in  the  following  national  re&errt- 
tion:  In  Florida,  Tortugas  Keys. 

Winter  range. — Practically  the  same  as  the  breeding  range. 

Catual  records. — One  record  for  Bermuda  (September  12, 1884). 

Effff  dates. — Bahama  Islands:  Forty-three  records,  May  fi  to  July 
1;  twenty-two  records.  May  16  to  June  2.  West  Indies  and  Florida; 
Ten  records,  February  17  to  July  6 ;  five  records,  May  20  to  June  24. 

Family  RYNCHOPIDAE,  dimmers. 


aLAOXSxnncxB. 


The  coasts  of  Virginia  and  tlba  Carc^inaa  are  fringed  wiUi  chains 
of  low,  sandy  islands,  many  of  them  lying  far  out  from  the  shores, 
with  broad,  flat,  sandy  beaches  on  the  ocean  side,  and  often  on  the  , 
inner  side  with  extensive  salt  marshes  which  are  intersected  by 
numerous  creeks  and  shallow  estuaries.  Although  practically  worth- 
less for  human  occupancy,  these  islands  form  ideal  resorts  for  sev- 
eral species  of  water  birds  and  shore  birds.  Cobb's  Island,  nndoubt- 
edly  the  most  famous  and  perhaps  the  most  typical  of  this  dass  of 
islands,  has  for  many  years  been  a  popular  resort  for  sportsmen  and 
bird  lovers,  though  its  bird  population  has  been  sadly  depleted  dur- 
ing recent  years.  The  countless  thousands  of  least  terns,  which 
once  enlivened  its  sandy  shores,  have  all  disappeared  into  the  ca- 
pacious maw  of  the  millinery  trade.  The  gull-billed  terns  have  been 
nearly  exterminated  and  the  common  terns  much  reduced  in  nnmben  ' 
by  the  same  agency.  Only  a  few  nests  of  each  are  still  to  be  found 
on  the  pebbly  sand  flats.  The  laughing  gulls  still  breed  in  fair 
numbers  on  the  salt  marshes,  but  they  are  persistently  robbed  by  e^- 
hunting  fishermen,  and  the  once  populous  breeding  colonies  of  vrillets  | 
have  been  nearly  annihilated  by  sportsmen,  who  shoot  the  local 
breeding  birds  as  well  as  the  migrants.  Fortunately  the  black 
skimmers  are  not  regarded  as  game  birds  and  their  plumage  is  not 
in  demand  for  millinery  purposes,  so  that  they  still  frequent  their 
favorite  breeding  grounds  in  large  numbers. 

When  the  rising  tide  flows  in  around  the  island,  covering  the  outer 
sand  bars,  driving  the  birds  from  their  low-tide  roosting  and  feed- 
ing places  and  flooding  the  shallow  estuaries,  then  the  "  flood  gulls," 
as  they  are  called,  may  be  seen  skimming  over  the  muddy  shallows, 
about  the  mouths  of  the  creeks,  or  up  into  the  narrow  Inlets,  grace- 
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fully  gliding  on  their  long,  slender  wingi  cloae  to  the  surface  in 
aeuch  of  their  finny  prey,  tjie  tiny  minnows,  which  h&re  followed 
the  advancing  tide  into  the  protecting,  grassy  shallows.  It  is  a 
pleasure  to  sit  and  watch  their  graceful  evolution  io  their  untiring 
efforts  to  secure  a  meal,  as  they  quarter  back  and  forth  over  the  same 
ground  again  and  again,  cutting  the  smooth  surface  of  the  water 
with  their  ra«>r>like  bills,  scaling,  wheeling,  and  turning  like  giant 
swallows,  silently  engrossed  in  their  occupation  for  which  they  are  so 
highly  specialized. 

Spring. — The  black  skimmers  arrive  on  their  breeding  grounds 
<ui  Cc^b's  Island  and  in  its  vieinity  late  in  April  or  early  in  May 
but  theiy  are  late  breeders.  For  several  weeks  they  roam  about  in 
large  flocks  or  roost  on  the  sand  bars  in  masses  so  dense  that  they 
blacken  the  ground,  every  bird  facing  the  wind.  When  resting 
or  sleeping  in  such  situations  they  squat  closely  or  sit  upon  the 
sand  for  hours,  but  if  approached  every  bird  rises  to  its  feet  and 
simultaneously  all  mount  suddenly  into  the  air,  flying  straight 
toward  the  intruder  with  a  chorus  of  peculiar  barking  yelps;  wheel- 
ing just  in  time  they  circle  over  his  head,  perform  a  series  of  aerial 
evolutions,  now  high  in  the  air  and  again  close  to  the  water,  until 
they  finally  settle  again  on  the  sand.  Their  mating  performances 
show  off  their  marvelous  powers  of  flight  to  advantage  and  are 
most  exciting  as  two  or  more  males  give  chase  to  the  cov^«d  female. 

The  coy  one,  shootlnK  aslant  to  either  side,  dashea  almtg  with  marreloaa 
Veed,  fifing  hither  and  thither,  upward,  downward,  In  all  dlrectloDS.  Her 
mtorg  striTe  to  overtake  her;  they  emit  their  love  cries  with  vehemence;  yon 
are  gladdened  by  their  softly  aud  tenderly  ennndnfed  ha,  ho,  or  the  hack, 
hack,  cae,  cae,  o£  tiie  last  In  the  chase.  Like  the  female,  they  all  perform 
the  most  curlons  zigzags  as  tliey  follow  in  close  pursuit,  and  as  each  beau  at 
length  passes  her  In  snccesslon  he  extends  his  win^  for  an  Instant,  and  In  a 
swaner  stmts  by  her  side.    (Andubcn,  1840.) 

Nesting. — In  1907  I  spent  the  last  week  in  June  on  Cobb's  Island 
and  other  islands  in  its  vicinity  where  I  found  several  large  colonies 
of  block  skimmera  just  beginning  their  breeding  operations.  On  Fig 
Island,  a  tow,  flat,  sandy  island,  entirely  devoid  of  vegetation  and 
barely  above  high-water  mark  durii^  the  spring  tidea,  I  found  two 
large  colonies.  They  had  chosen  for  their  tweeding  groilnds  the 
highw  portions  of  the  sand  flats  beyond  the  reach  of  high  tides,  where 
numerous  oyster,  dam,  and  scallop  shells  were  acat£ered  about,  half 
buried  in  the  suid,  among  whieh  the  eggs  were  n<A  conspicuous. 
Large  numbers  of  little  hollows  had  been  scraped  oat  in  the  sand,  but, 
even  at  that  late  date^  June  24,-lajiiig  bad  only  just  begun;  two 
nests  weES  seen  with,  one  egg  each  and  one  wit^  two  eggs.  Many  of 
the  birds  were  already  squattiag  on  the  empty  hollows  or  were 
busy  with  their  court^ps.  They  were  very  solicitous,,  flying  out 
174786—21 Zl 
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to  meet  ns  or  circling  about  in  flocks,  uttering  their  characteriatic 
notes  of  protest  A  few  days  later,  June  28,  we  visited  anotbo* 
Urge  colon;  of  black  skimmers  in  a  similar  situation  on  Wreck 
Island.  Thc^  had  evidently  b^^  laying  at  about  the  same  time, 
for  many  of  the  neeta  contained  two  or  three  eggs  and  one  nest 
held  four.  The  nest  hollows  measured  from  4  to  5  inches  in 
diameter  and  fnun  1  to  2  inches  in  depth;  the  nests  were  all  entitefy 
devoid  of  any  attempt  at  lining.  Several  pairs  of  gull-billed  terns 
and  a  few  common  terns  were  nesting  in  the  midst  of  this  colony. 

Bla^  skiinmeis  formerly  bred  oommcmly  on  low  sandy  islanda  on 
the  coast  of  New  Jersey,  but  the  encroachments  of  civilization  have 
driven  them  away  to  more  secluded  spots.  They  still  breed  abun- 
dantly at  certain  points  on  the  coasts  of  the  Carolinas.  Messrs.  B.  S. 
Bowdish  (1910)  and  P.  B.  Fhilipp  in  1909  found  about  200  nesting 
on  Royal  Shofjs,  North  Carolina,  with  a  number  of  common  and 
least  terns,  where  on  June  24,  they  were  just  beginning  to  lay;  and 
at  Bull's  Bay,  South  Carolina,  they  found  about  a  thousand  begin- 
ning to  lay  between  Jime  10  and  15.  Mr.  Arthur  T.  Wayne  (1910) 
writes  as  follows  regarding  their  breeding  habits  in  South  Carolina: 

Twenty  years  age  these  curloiu  blrdB  nmd  to  breed  rexnlai'lj  on  SaUirans 
lataud,  and  by  May  16  full  complements  of  eggs  conld  be  procured.  At  present, 
however,  the  breeding  season  Is  much  later  than  formerly,  and  the  birds,  as  « 
rule,  have  forsaken  the  coast  Islands  <tncliiding  Sulttvans,  Long,  and  Oapers) 
and  breed,  or  try  to,  mainly  on  the  larger  key&  As  fast  aa  the  e^s  are  laid 
Oiey  are  tak«i  by  any  boatman  who  haroens  to  discover  them.  The  birds  are 
thus  forced  to  lay  again  and  again  In  order  to  raise  a  brood,  and  hence  the 
breeding  season  Is  a  long  one,  being  protracted  thiooi^  Aogtist 

In  the  Breton  Island  and  other  reservations  off  the  coast  of 
Louisiana  I  found  a  number  of  interesting  skimmer  colonies  in  1910, 
where  they  have  flourished  under  Uie  adequate  protection  afforded 
them.  On  Grand  Cochere,  the  outermost  island,  a  low,  flat  sand  bar, 
about  300  pairs  were  breeding  a  little  apart  from  the  large  colonies 
of  royal  and  Cabot's  terns,  nesting  in  hollows  in  the  sand,  as  usuaL 
The  largest  colony,  and  the  one  most  typical  of  the  region,  was  found 
on  Battledore  Island,  where  I  spent  the  whole  of  one  day  (June  21), 
and,  as  the  birds  were  very  tame  under  the  constant  protection  of  the 
resident  warden,  I  was  able  to  study  them  at  close  range  from  my 
blind.  On  this  little  island,  not  over  4  acres  in  extent,  I  estimated 
that  fully  5,000  pairs  of  lau^iing  gulls,  1/XX)  pairs  of  black  skim- 
mers, 60  pairs  of  Louisiana  herons,  80  pairs  of  Forster's  terns,  and 
26  pairs  of  common  terns  were  breeding.  A  large  number  of  skim- 
mers were  nesting  by  themselves  on  an  open  beach  of  finely  broken 
oyster  shdls  which  formed  a  long  narrow  point  at  one  end  of  the 
island.    They  were  also  nesting  at  several  places  with  the  laughing 
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gulls  OB  the  high  ridgee  of  broken  oyster  ehells  back  of  the  beaches, 
which  'were  more  or  less  covered  with  scattered  clumps  of  beach  gnus 
and  imaU  mangrove  buBhes.  The  gulls'  nesta  were  usually  concealed 
among  ihb  vegetation,  but  the  skimmers  seleot«d  the  more  (q>en  spaces. 
The  skimmers'  nests  were  merely  hollows  scooped  out  in  the  loose 
fihells,  where  the  eggs  were  almost  invisdble.  Nearly  all  the  nests 
contained  full  sets  of  four  or  five  eggs,  but  no  young  were  seen ;  I 
saw  only  one  yoong  skimmer  on  the  whole  txip — a  newly  hatched 
chick,  picked  up  on  Hog  Island,  on  June  22.  The  impreedon  seems 
to  have  prevailed  among  the  earlier  writers  that  the  black  skimmers 
do  not  sit  on  their  eggs  in  the  daytime;  it  is  true  that  they  may,  under 
favorable  circumstancee,  leave  tiieir  ^gs  uncovered  for  nmsiderable 
periods,  but  they  certainly  protect  their  eggs  from  the  sun's  rays 
on  hot  days  and  baep  them  warm  in  cold  or  wet  weather.  I  believe 
that  they  incubate  most  of  the  time.  On  Breton  Island  they  cer- 
tainly returned  quickly  to  their  eggs  and  sat  upon  them  almost  con- 
stanUy  within  a  few  feet  of  my  blind.  The  male  usually  stands 
berades  his  mate  while  she  is  incubating. 

Life  in  these  closely  populated  colonies  is  never  dull ;  birds  are  con- 
stantly coming  and  going,  skimming  close  over  the  heads  of  their 
sitting  companions,  causing  frequent  snappings  of  beaks  or,  if  they 
come  too  near,  grunts  of  protest  or  even  little  squabbles.  When  ap- 
proaching her  nest  the  bird  alights  S  or  4  feet  away,  looks  around 
carefotly,  walks  slowly  to  her  nest  with  her  head  held  high,  and 
gradnally  settles  down  on  the  eggs,  working  them  under  her  plumage 
with  the  aid  of  wings  and  feet  She  is  restless  and  uneasy,  craning 
her  neck  and  looking  about  at  every  new  comer.  She  may  leave  and 
return  to  the  nest  several  times  before  settling  down  to  quiet  incuba- 
tiim.  On  this  and  other  islands  in  the  reservations  the  black  skim- 
mers  seemed  to  be  living  in  perfect  harmony  vrith  their  neighbors, 
the  laughing  gulls,  and  were  apparently  never  robbed  by  them. 

The  following  extract  from  some  notes,  sent  to  me  by  Mr.  Stanley 
C.  Arthur,  is  worth  qnoting,  ias  illustrating  the  nervous  restlessness 
of  this  species : 

One  pair  of  sklmmara  immediately  In  front  of  vas  blind  afforded  me  a  great 
deal  of  aniDsement  during  the  entire  aftemooa.  The  female  was  very  mnch 
icared,  It  seemed  to  me,  and  watched  the  blind  Into  which  I  had  disappeared, 
althongb  Uw  rest  ot  tbe  colony  paid  no  attratton  to  the  kbakl-«olored  tent  that 
had  been  erected  on  their  home  grounds.  This  paitlindar  sMiriTner  can  beet  be 
described  as  being  "  ekerry,"  and  her  lord  and  master  was  very  mnch  exerdaed 
over  her  behavior.  She  would  wing  her  way  over  the  nesting  grounds,  then 
awoop  down  over  her  nest  ot  eggs,  and  when  Just  about  to  alight  would  give 
her  long  black  wings  a  flap  and  soon  be  soaring  again  Into  the  air.  Her  mate 
wonld  watch  her  approach  and  departure  with  sundry  tvrlstlngs  of  the  head, 
and  Rt  times  I  feared  he  wonld  twist  his  neck  off,  as  he  endeavored  to  follow 
her  flight  as  she  would  rapidly  circle  over  the  eggs.    He  would  ran  over  to  the 


by  Google 


314  BDUjETIH  113,  UNITED  STATBS  NATION AI^  UDSEUIL 

tggB  with  little  mtnclDg  footsteps  and  Indicate  hj  exami^  how  sbe  Btumld 
come  and  sit  on  them.  In  this  performance  the  male  bird  did  not  wholly  oorer 
the  e^a  with  his  breast  feathers,  as  the  Incnbatlng  birds  nsnally  do,  but  rattier 
simatted  over  them  and  followed  the  aerifil  revolntions  of  his  mate  with  a 
c<»wt&ntl)r  moving  head.  The  wife  made  several  stops  as  thon^  Inteodlng  to 
alight  on  ber  eggs,  and  flnally  did  so,  coming  ll^tly  to  the  gronnd  and  mnnlog 
op  to  the  eggs  and  coTerlng  them  properly  with  her  breast  feathere.  There 
would  be  peace  and  quiet  until  some  (to  me)  undiscovered  alarm  would  send  the 
whole  colony  Into  the  air  "  baying  like  a  pack  of  bounds."  After  several  aweef>- 
Ing  flights  through  the  atr  the  whole  skimmer  colony  would  settle  back  on  tte 
^Ss  and  remain  quiet,  except  for  the  thin  ycQpa  that  w«it  on  all  the  time, 
whether  there  was  anything  untoward  to  excite  them  or  not 

Althou^  the  breeding  season  is  often  much  prolonged  by  v&rioos 
disasters  only  one  brood  is  raised  in  a  season.  The  normal  set  con- 
»st8  of  four  or  five  eggs,  though  three  often  constitute  a  compile 
set,  and  sometimes  as  many  as  six  or  seven  are  laid.  In  the  Breton 
Island  reservation  egg  laying  begins  the  very  last  of  May  or  first 
of  June ;  on  the  Virginia  coast  the  laying  season  begins  folly  three 
weeks  later;  the  black  skimmer  is  therefore  one  of  the  last  of  the  sea 
birds  to  lay.  The  period  of  incubation  seems  to  be  nnknown;  so  far 
as  I  have  been  able  to  observe  only  the  female  incubates. 

£ffffs. — A  series  of  black  skimmer's  eggs  makes  a  striking  feature 
in  a  collection,  showing  many  interesAing  variations  of  bold  and 
picturesque  color  patterns.  The  ground  color  is  rarely  pure  vhite, 
but  usually  pale  bluish  white  or  creamy  white,  varying  on  the  one 
hand  to  pale  greenish  blue,  almost  a  heron's  egg  color,  and  on  the  other 
hand  to  deep  "  cream  buff  '*  or  "  pinkish  buff."  They  are  usually 
heavily  marked  with  various  shades  of  brown,  from  **  tawny  olive  " 
and  "burnt  umber"  to  "seal  brown"  or  "clove  brown";  some- 
times fairly  evenly  distributed  as  small  spots,  but  more  often  in  large 
irregular  blotches  or  splashes  in  an  endless  variety  of  patterns. 
Kearly  all  of  the  eggs  are  more  or  less  heavily  spotted  or  blotched, 
and  some  are  very  prettily  marked,  with  various  shades  of  "lilac 
gray,"  "  lavender  gray,"  or  "  olive  gray."  In  shape  they  vary  frwn 
rounded  ovate  to  elongate  ovate,  with  a  prevailing  tendency  toward 
the  former  shape.  The  measurements  of  68  eggs  in  the  United  States 
National  Museum  average  45  by  33.6  millimeters ;  the  eggs  showing 
the  four  extremes  measure  51  by  32,  45  by  36,  41.5  by  31,  and  43  by 
30.5  millimeters. 

Tounff.~~Mt.  Arthur  has  sent  me  the  following  notes  on  the  be- 
havior of  young  skimmers: 

While  the  colony  under  observation  were  sUIl  Incubating  thrfr  egga  I  had 
an  excellent  opportunity  to  note  the  young  la  all  stages,  from  those  almost 
ready  to  fly  to  the  young  Just  out  of  the  shell,  and  I  also  had  an  opportunity 
of  DOtIng  the  way  the  young  skimmers  are  fed.  This  Is  done  in  two  ways: 
The  downy  young  are  fed  by  regurgitation,  the  food  being  dropped  hy  the  parett 
bird  on  the  ground;  but  so  avid  are  the  Uttle  ones  for  food  that  they  pick  at 
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tlw  parent  bird's  bUI  as  the  ftsb  1b  b&ng  ilxvppeA,  Aud  then  pick  It  up  aa  a  tiny 
cUckeo  would  pick  up  molsteued  bread.  Whra  tbe  ycung  birds  commence  to 
show  tbeir  featbera  tbey  are  fed  whole  Bah  by  the  parent  bird.  Tbe  flah  la 
carried  crosswlae  In  tbe  bill  of  the  parent  from  where  Oiey  are  secured  to  the 
nesdsK  KToonds  and  Is  handed  direct  to  the  young  bird.  If  by  chance  the 
parent  bird  drops  the  llsh  before  Its  yonn?  can  take  It  from  the  bill,  the  little 
one  will  pick  it  up  from  Qie  Kround  by  turning  Its  head  and  bill  sldewlse. 
This  Is  not  a  difficult  accomi^iabmait,  as  ttie  dUTeroice  tn  length  between  the 
upper  and  lower  mandibles  Is  very  alight  at  this  period. 

From  their  earUeat  stage  the  young  sklmmera  have  a  habit  of  acratchlnK 
themselves  into  a  hollow  and  lying  abaolntely  flat  upon  the  shell^covered  beach. 
While  this  habit  la  dl^)Iayed  mostly  by  the  donny  young,  I  have  seen  it  ex- 
hibited to  a  great  extent  by  the  feathered  young  whoi  the  young  birds  are  able 
to  run  about  and  danger  threatens.  Then  tbey  will  throw  tb^nselvea  Bat  on 
the  Bbells  of  the  beach  and  scratch  alternately  with  th^r  little  webbed  feet 
backward.  They  make  about  15  or  20  movements  before  tbey  saiiggle  down 
to  rest,  and  while  their  legs  are  In  action  they  make  the  sheila  fly  most  ener- 
getically. When  the  hollow  Is  dug  aufflclently  to  allow  tbem  to  lie  Bush  with 
Hie  surrounding  beach  ttiey  remain  absolutely  motionless,  and  as  their  colora- 
tion la  audi  as  to  Indicate  that  natare  has  provided  a  protective  mimicry,  yet 
they  are  not  difficult  to  detert;  and,  as  tbe  accompanying  lAotographs  show, 
they  stand  away  from  their  sorroundlnga  moat  vividly.  Tbe  chirp  of  the 
young  is  no  dIBerent  from  that  of  tbe  other  sea  birds,  such  as  the  laughing 
gulls  and  the  tema,  and  tbey  show  tbe  same  marked  Instinct  of  recognizing 
their  parents'  raucous  cries  from  tbe  other  alarms. 

Phtmoffes.— The  young  skiinmer  when  first  hatched  is  completely 
covered  with  soft,  thick  down,  pale  "vinaceous  buff"  above,  lighUy 
mottled  with  dusky  on  the  back,  and  only  faintly  so  mottled  on  tiie 
head,  the  under  parts  being  pure  white.  As  Che  youngster  spends 
most  of  its  time  lying  flat  on  the  sand,  its  protective  coloration  con- 
ceals it  admirably.  It  fades  so  invisibly  into  its  surroundings  that 
it  is  hard  to  realize  that  it  is  a  living  bird.  During  the  downy  stage 
it  well  knows  the  value  of  the  hiding  pose,  and  liee  prostrate  on  the 
sand  with  head  outstretched  and  eyes  closed  until  touched,  when 
it  runs  away  with  surprising  agility.  The  razor-shaped  bill  is 
apparmt  even  in  the  youngest  chick,  but  t^e  specialized  bill  of  the 
adult  is  not  fully  developed  until  the  flight  stage  is  reached.  The 
youngest  birds  are  fed  on  semidigested  food  from  the  parent's  throat, 
but  after  a  few  days  they  learn  to  run  about,  and  are  gradually 
taught  to  feed  on  more  soUd  food,  principally  small  fish.  When  the 
yoimg  birds  have  attained  their  growth  and  have  acquired  the 
Juvenal  plumage,  before  they  learn  to  fly,  they  gather  in  flocks  and 
learn  to  feed  on  what  they  can  pick  up  along  the  water^  edge.  At 
this  time  the  mandibles  are  of  equal  length.  The  long  lower  man- 
dible of  the  adult  would  be  a  serious  handicap  in  feeding,  and  there- 
fore it  is  not  developed  until  the  bird  has  learned  to  skim  the  surface 
of  the  water  for  its  food. 
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The  javenal  plumage  is  handsomely  and  tx^dl;  marked;  the  upper 
half  of  the  head  is  "pale  ochiaoeona  salmon"  colored  and  the 
feathers  of  the  back,  scapulars,  and  wing-coverts  are  broadly  tipped 
and  edged  with  the  same  color,  each  feather  being  centrally  duaky. 
These  edgings,  which  are  fuUy  a  quarter  of  an  inch  broad  on  the 
scapulars,  soon  fade  out  to  white  and  wear  away,  leaving  a  dingy 
mottled  effect  cm  the  upper  parts.  During  the  winter  some  progress 
is  made  toward  maturity,  and  at  the  first  prenuptial  molt,  which  is 
complete,  young  birds  become  practically  indistinguishable  from 
adults.  Adults  have  two  compkte  molts  each  year,  a  prenuptial 
in  February  and  March  and  a  postnuptial  in  August  and  September. 
The  adult  winter  plumage  is  similar  to  the  nuptial,  but  the  Qf^wr 
parte  are  browner,  and  there  is  a  more  or  lees  distinct  nuchal  collar 
of  whitish  feathers. 

Food. — The  food  of  the  black  skimmer  consiste  mainly  of  small 
fish,  and  to  some  extent  duimps  and  other  small  crustaceans.  It  feeds 
largely  on  the  wing  by  Blrimmmg  close  to  the  smooth  water,  cutting 
with  its  long,  rigid  lower  nuutdible  the  surface,  frtHU  which  it  scoops 
into  the  small  mouth  the  animal  food  to  be  found  there.  The  upper 
mandible,  which  is  movable,  can  plainly  be  seen  to  close  down  upon 
any  morsel  of  food  which  is  picked  up.  That  it  feeds  largdy  at  night 
everyone  knows  who  has  lain  at  anchor  among  the  shoals  of  the 
South  Atlantic  coast  and  seen  the  shadowy  forms  flitting  by  in  the 
gloom,  but  it  does  not  do  so  exclusively,  as  has  beEm  stated.  I  have 
frequently  seen  it  feeding  in  broad  daylight,  and  think  that  it  is 
more  influenced  by  the  tides  than  by  anything  else,  for  these  at 
certain  stages  make  its  food  more  acceedible.  It  is  never  seen  to  dive 
for  its  food,  and  its  bill  is  not  adapted  for  picking  it  up  on  the  shore. 

Mr.  ArUiur  seraos  to  have  discovered  another  method  of  feeding, 
about  which  he  wntee  me; 

Accordiag  to  D17  observations  the  blrda  seek  shallow  water  of  not  over  S 
Inches  depth  and  pick  np  mlDnows  and  other  small  fldi  bj  a  direct  forward 
tnovemeat  of  the  bead  and  bill,  in  do  way  differing  from  a  chlCk  pltOdng  up  « 
worm  on  dry  land.  Sklmmen  I  have  had  In  captlrUy,  where  flah  waa  ttanxwn 
to  tbem  on  a  hard  sorface,  were  compelled  to  torn  their  beada  Bldewaya  to 
^ck  Dp  the  flsh ;  bat  the  sklmmera  I  had  tinder  observation  were  working  on  « 
•oft  mnd  bottom,  and  I  did  not  observe  a  single  Inatauce  of  the  bead  being  tnriMd 
atdeways  to  pick  up  the  food.  It  was  veiy  noticeable  at  this  time  that  irtiUe 
some  of  the  birds  were  Bsblng  In  the  shallow  water  oHier  Almmera  wmU 
come  skimming  orer  the  water  in  the  characteristic  manner,  bnt  when  Omt 
came  to  a  stop  they,  too,  began  wading  aronnd  and  fishing  In  the  manner  I  have 
Jnst  described. 

Stomachs  collected  and  sent  to  the  United  States  Bnreati  of  Biological  Sorver 
for  identification  of  contmts  very  anfortnnately  proved  to  be  empty,  and  I 
have  no  positive  data  from  tbls  soorce  as  to  irtiat  constltatsd  the  sklnuDei^ 
food  at  thlB  time  of  the  year,  but  on  July  S,  while  od  Alexander  Island,  there 
occurred  an  nnosual  incident.  In  which  a  flab,  a  Forater  ttxa,  and  a  Urdtdoglst 
all  figured.   Making  my  way  along  a  stretch  of  sandy  beach  I  noted  a  skimmer 
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flrliig  bmud  tbe  Island  holding  croaswlse  In  Its  bill  a  small  flab.  Tlie  reflec- 
tions of  the  bright  sun  rsye  from  tbe  scales  of  tlie  fish  first  attncted  tbj  atten- 
tion. I  was  next  attracted  by  a  series  of  muffled  "  yap-yap-yatfi,"  Intermlnxled 
with  several  "  tear-ttar-tear-Umr-r-r-r-rt'i "  of  a  very  active  Porster  tern  that 
van  poTBolnK  the  summer  and  intent  Upon  fitrdns  the  big  black  bird  to  drqp 
Its  lawfnlly  acqolred  prey.  The  Forster's  efforts  were  without  any  great  soc- 
ceSB,  bowerer,  vntU  the  two  btids  performed  the  aerial  fncas  just  above 
my  bead  and  about  100  feet  In  the  air.  At  this  Janctnre  the  tern  socceeded  In 
■caring  the  siUmmer  by  a  rery  qolck  and  vlgoroos  dart  aimed  at  the  back  of  the 
black  bird's  head,  whldi  caosed  It  to  drop  the  flsh,  which  (ell  In  the  mad  at  the 
edge  of  a  shallow  pond  aboat  70  feet  from  where  I  was  standing,  RecoKnizlng 
an  opiMrtnnlty  to  secure  positive  evidence  of  the  food  of  tbe  skimmer,  I  dropped 
tbe  camera  I  was  eanylng  and  It  was  "nip  and  tnck"  betwe«B  Uie  tern 
and  me  wbo  would  get  tbe  fish.  I  got  the  flab,  bat  I  have  never  before  received 
such  a  scolding  from  a  bird.  The  Ftffster  tern  seemed  abaoliitely  beside  itself 
with  rage,  and  followed  me  for  over  a  mile  along  the  beach,  where  the  captain 
of  DOT  patrol  boat  was  waiting  for  me  with  a  small  motor  boat  It  was  not 
nntll  we  had  pat  oK  from  the  Island  and  headed  In  the  direction  of  our  large 
boat  that  the  tern  decided  that  there  was  no  way  of  bnllylng  me  into  return- 
ing tbe  fiah  that  he  felt  he  had  earned  by  right  of  combat  I  Identified  the 
fish,  which  was  about  8}  Inches  long,  as  a  squeteagoe,  or  so-called  sea  tront;  and 
evldoitly  Oynotobtn  notluu,  tbe  so-called  **  bastard  "  weak  Osb ;  and  this  Infor- 
mation was  afterwards  concurred  In  by  the  United  States  Bureau  of  Fisheries. 

Behavior. — In  flight  the  black  skimmer  is  one  of  the  moet  grace- 
ful of  sea  birds  and  the  most  highly  specialized.  Its  slender  build, 
its  long,  powerful  wings  and  its  broad  forked  tail  are  perfectly 
adapted  to  ita  modes  of  life.  The  strongest  winds  offer  but  little 
remstance  to  the  little  ball  of  feathers,  supported  by  two  long,  slender 
blades  which  cut  the  air  like  the  keenest  razor.  It  has  a  strong 
combination  of  buoyancy  and  strength ;  it  is  swift  and  skillful  on  the 
wing,  and  always  holds  itself  in  perfect  control.  When  flying  in  a 
flock,  as  is  customary,  its  moTemeots  are  synchronous  to  a  high  de- 
gree of  perfection,  the  whole  flock  twisting,  turning,  wheeling,  ris- 
ing, or  falling  in  perfect  unison. 

Of  its  voice  not  much  can  be  said  in  the  way  of  praise,  for  it  ia 
harsh  and  grating  and  far  from  pleasing.  When  flying  out  to  meet 
the  intruder  on  its  breeding  grounds  it  indulges  in  a  chorus  of  pe- 
ctdiar  nasal  barking  notes  or  grunting  sounds,  like  the  syllables, 
"Kak,  kak,  kak,"  or  ^'Knk,  kuk,  kuk,**  in  a  low,  guttural  tone.  It 
also  has  a  variety  of  soft  love  notes,  sounding  like  **  Kow,  kow,**  or 
"  Eeow,  keow,"  suggestire  of  certain  gull  notes. 

Winter. — Although  gregarious  at  all  seasons  the  black  skimmers 
are  especially  so  in  the  fall  and  winter,  when  th^  gather  in  large 
flocks,  flying  in  close  formation,  or  roosting  in  dense  masses  on  the 
sand  bars  or  beaches.  It  is  only  when  they  are  feeding  that  they 
are  scattered  out  over  the  shoals.  As  soon  as  the  young  are  able  to 
fly  in  September  the  fall  migration  begins,  and  they  retire  from  the 
northern  portions  of  their  range  to  spend  the  winter  about  the  nu- 
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merous  shallow  bays,  estuaries,  and  creeks  on  the  coasts  of  Florida 
and  the  Gulf  States.  Thdy  are  never  seen  far  out  at  sea  and  an 
seldom  driven  inland. 

DISTBIBDTION. 

Breeding  ra/nge. — On  the  Atlantic  coast  fnan  Yir^^a  (Nortfaainp- 
ton  County)  to  northeastern  Florida  (Nassau  and  Dowal  Counties). 
On  the  Gulf  coast  from  the  Florida  Keys  to  Louisiana  and  southern 
Texas  (Cameron  County).  Formerly  north  to  Kew  Jersey  and  still 
earlier  to  Massachusetts.  Present  in  summer  and  probably  breeding 
on  the  coasts  of  Venezuela  (Margarita)  and  Yucatan  (Progreao). 

Breeding  grounds  protected  in  the  following  national  reeerrations: 
In  Alabama,  Petit  Bois  Island;  in  Louisiana,  Breton  Island  and 
Tern  Islands. 

'Winter  range. — From  northern  Florida  (mouth  of  St.  Johns 
River)  and  from  the  coast  of  Louiaana  southward,  all  around  the 
Gulf  of  Mexico,  and  along  the  northern  and  eastern  coasts  of  South 
America. 

Spring  migraticm. — Arrives  in  South  Carolina  about  the  middle 
of  April  and  in  Virginia  about  the  last  of  April,  or  first  week  of 
May. 

Fall  migration. — ^Leaves  Virginia  about  September  10  and  Soath 
Carolina  by  Kovember  15  at  the  latest. 

Carnal  records. — ^Has  wandered  as  far  north  and  east  as  the  Bay 
of  Fundy  (Grand  Manan,  August,  1879).  Aocldental  inland:  New 
York  (Whitesboro,  October,  1693) ;  South  Carolina  (Chester,  Sq>- 
tember  10,  1862) ;  and  Tennessee  (Obion  County).  One  record  tor 
Bermuda  (October,  1876). 

Egg  daiea. — Virginia :  Thirty-two  records,  June  2  to  July  20 ;  ax- 
teen  records,  June  16  to  26.  South  Carolina:  Twenty  records.  May 
15  to  July  16;  ten  records,  June  23  to  July  4.  Texas:  Twealy 
records,  Maj  10  to  July  4;  ten  records,  June  1  to  16. 
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Gronp  of  lan^ilng  galls  on  beacb,  BatUedon  laland,  LonlsUoa,  June,  UOB, 
a  pbotograph  presented  bj  Hr.  Herbert  K.  Job.    (Frtntlqriece.) 


Left:  Nest  and  egta  of  skna,  Ealdafamea,  Iceland,  a  i^iotc^nph  iweeented 

by  Mr.  J.  WUUnson. 
Rl^t :  Fomarlne  Ja^er,  Chatham,  MaaascbnMttii,  Angnat  SI,  1901,  a  ptaoto- 

sraph  presented  bj  Hr.  Hertwrt  K.  Job. 

Puns. 

Upper:  Nest  and  egg  of  parasitic  Jaeger,  Eolyma  Delta,  Siberia,  Jane  27,  IfilT, 
from  a  negative  taken  by  Mr.  Johan  £oren  for  ths  author. 

Lower:  Neat  and  eggs  of  paraaltlc  Jaeger,  Point  Barrow,  AlnaltB,  June  26, 
1917,  from  a  n^atlve  takoi  by  Ur.  T.  L,  Richardson  for  the  author. 

Fun  4. 

Uwer:  Nest  and  eggs  of  long-tailed  Jaeger,  St  Michael,  Alaska,  June  Id,  1915, 

from  a  negatlre  taken  by  Mr.  T.  8,  Henny  for  the  author. 
Lower :  A  nearer  view  of  the  same  nest,  referred  to  on  page  22. 

PtATK  B. 

Dpper:  Nest  and  eggs  of  long^talled  Jaeger,  Eolyma  Delta,  Siberia,  Jane  22, 
1917,  from  a  negative  taken  by  Ur.  Johan  Koren  for  tlie  author. 

Lower:  Long-tailed  Jaeger  cm  its  nest,  northeast  Greenland,  published  by 
courtesy  of  Hr.  A.  L.  T.  Uannicbe,  UeddetelBer  om  Or^nland. 

Fun  8. 

Upper:  Nesting  site  of  Ivory  gall,  northeast  Greenland,  July  IS,  1906. 
Lower:  Nest  is  above  locality.    Both  published  by  courtesy  of  Mr.  A.  L.  T. 
Uannlch^  Ueddelelser  om  Gr^and. 

PlATX  T. 

Left:  KIttlwake  on  its  nest.  Bird  Rock,  Quebec,  June  26,  1004,  a  photogn^ 

presented  by  Ur.  Herbert  E.  Job. 
Bight:  Elttlwakes  on  thdr  nests,  Bird  Bock,  Quebec,  Jane  24, 1904,  referred  to 

on  page  S8. 
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PLAra  8. 

Upper:  Nesta  and  egxs  of  kltUwakes,  Bird  Bock,  Qiid>ec  June  2S,  1904.  re- 
ferred to  on  page  38. 

Lower:  Tonng  Uttlmikea,  Jost  prior  to  tlM  fllsbt  stage.  Bird  Rock,  QoAec, 
JulT  24,  lOlS,  referred  to  cm  page  89. 

PiAi«  9. 

Upper :  Pacific  klttlwakea  on  tbelr  neata,  Walms  laland,  Aladut,  July  7,  19IL 
Lower:  Neat  and  eega  of  mae  in  tbe  abora  locality.    Both  laternA  to  oa 
page  46. 

Plats  10. 

Neeting  colony  of  red-legged  kltttwakes,  Saint  George  Island,  Alaska,  a  ^to- 
tograpb  preaested  by  Dr.  Oiarlea  H.  Townaeod. 

PlatiU. 

npp«r :  Neat  and  eggs  of  glancoaa  gnll,  Bomp  Qlenn,  Greenland. 

Lower:  Nearer  view   of  another   neat,   SnQierland   Island,  Oreenland.     Botb 

photographs  presented  by  Mr.  Donald  B.  MacMIllan  and  pnbllabed  by  coorteay 

of  the  American  Huseuni  of  Natural  History. 

Plate  12. 

UK>er ;  Neat  and  young  of  glaucous  gull,  Sulwnddr,  Greenland. 

Lower:  Young  glaucouB  gulls.  Cape  Eendrtck,  Greenland.     Both  photogra^ 

presented  by  Mr.  Donald  B.  MacMtllan  and  pabllshed  by  conrtesy  of  tbe 

American  Hnseum  of  Natural  History. 

Plati  18. 

T.'pper:  Neatlng  colony  of  glaseona-wlDged  gnlla,  Walma  Island,  Alaska,  July 

T,  1911,  referred  to  on  page  08. 
Lower:  Neat  and  egga  of  same,  Bogoalof  Island,  Alaaka,  July  4,  1911,  referred 

to  on  page  67. 

Platc  14. 

Upper :  Nesting  reaoct  of  glaueoua-wlnged  guHs.  Slattery  BockN  Reaerratioo, 
Waablngttm.  I 

Lower:  Nest  and  egga  of  aame,  OarroU  Islet,  Washlngtwi.  Both  pbotognudu 
presented  by  Mr.  W.  L.  Dawson. 

Plate  IB. 

Upper:  fi^ant  view  of  nest  of  great  black-backed  gnU,  south  coast  of  I^ibra- 

dor.  Hay  25,  1909. 
Lower :  Nearer  view  of  same  nest,  referred  to  on  page  77.  i 


Upper:  Great  black-backed  gull,  trumpeting.  Lake  George,  NoTa  Scotia,  July 

28. 1912,  referred  to  on  page  84. 
Lower:  Adult  and  young  bfrd,  one  year  old,  same  locality  and  date.    Bott 

^Krtographa  presented  by  Mr.  H.  H.  deaves. 
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Fun  17. 

Upper :  WeBton  galla  In  breedliis  C0ID117,  PaiallMi  Iilsnds,  AngnM  10,  ISlSi  a 

lAotograpb  prearaited  hj  U r.  Olnf  J.  Hefnenmim. 
Lower:  Breeding  colony  of  same,  Hamboldt  ConntTi  GallfomU,  a  pliotograpb 

presoited  bj  Ifr.  W.  L.  Dawaoo. 

Plus  18. 

Uiver:  Neflt  and  yonng  of  western  gull,  Faralloo  Islands,  Jul;  S,  Iftll,  a 

photograpb  presented  by  Hr.  Olnf  J.  Hetnemann. 
I^oner:  Neat  and  eg^  at  same,  Loa  ConMiadoB  lalanda,  Lower  GallfomU,  a 

photosmid)  presented  by  Mr.  Donald  R.  DLckey. 

Pun  19. 

Upper :  Nesting  Bite  of  berrlDg  gnlls.  Heron  Island,  Maine,  Jnly  11, 1915. 
Lower :  Herring  gulls  In  breeding  colony.  Little  Spoon  Island,  Maine,  July  12, 
191B. 

PiAn  20. 

Uwo- :  Nest  and  egga  of  herring  gull.  Seal  Island,  Nora  ScotU,  July  4, 1901 
Lower:  Another  nest  of  same.  Heron  Island,  Maine,  Jnly  11,  191S. 


Upper:  Nest  and  yonng  of  herring  gnll.  Heron  Iriand,  Maine,  Jnly  11,  191S. 
Lower:  Toung  herring  eoD,  half  fledged,  MatlnlcniB  Rock,  Maine,  Jnly,  1908;  a 
photograph  presented  bg  Mr.  Herbert  K.  Job, 


Uppw:  Nest  and  eggs  of  V^a  gnll,  Kolyma  Delta.  Siberia,  July,  lOH. 
Lower ;  Another  nest  In  same  locaUty,  Jnly  $,  191T.    Both  txom  neiatlTes  takes 
by  lis.  Johan  Koren  for  the  antbor. 


Upper :  NeeUng  colony  of  California  and  rti«^ned  goUa,  Big  Stick  lAke.  8 

katebewan,  Jnne  14, 1006,  referred  to  on  page  12B: 
Lower :  Nests  of  Gallfonda  gnlls.  In  shallow  water.  In  same  colony. 


Upper :  Nest  and  eggs  of  OaHfomla  gnll.  Big  Stick  Laix,  Snkstdiswan,  Jane 

14,  1006,  referred  to  on  page  126. 
Lower :  Nest  and  young  of  same  In  sasw  oolony. 


D^Oper:  Nesting  colony  of  ilug^Uled  and  OallfornlB  gnUa,  Big  SOdc  Lake,  Sas- 
katchewan, Jnne  14, 1006,  referred  to  on  page  133. 
Lower :  Nests  and  eggs  of  rbig-btllBd  g^  In  same  etdony. 
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Fu.n  2B. 

Dppa:  Neat  and  %bb  of  rlng-blUad  gall,  Prlan  WilUam  Sonnd,  Aluka,  Jiuw, 
1912,  a  pbotograpb  preaented  b;  Hr.  OMrge  O.  OftntiroU,  raterred  to  on 
pace  ISS. 

Lower :  Neat  sad  yoang  of  same,  Big  Stick  Lake,  Saakatdiewao,  Jime  14,  180& 

Pun  27. 

Unter ;  Neatbig  slts  of  short-bllled  gull.  Lake  Athabaaka,  Saakatdiowan,  Jooe 

27,1914, 
Loxirer:  Neet  and  e^  In  above  locality.    Both  idiotogn^u  presented  by  Ur. 

Franda  Harper  and  publlahad   by  coturteay  of  tlie  OooloslcaL  8arv«r  of 


Puis  8& 

Upper:  Neatlnc  aite  of  sbort-blUed  gnllt  BC.  Michael,  Alaska,  Jnne  19,  191S, 

mtsmi  to  on  page  141. 
Lower:  Nest,  egg,  and  young  of  aame  In  above  locality.    Both  pbotographs 

taken  by  Mr.  T.  S.  Heraey  for  tlw  antbor. 

Pun  29. 

TJmtr:  Nesting  coltmy  of  Beenuonn's  golls,  Ildefonao  Island,  Lower  Call- 

tonla,  Marcb  28,  1900,  referred  to  on  pace  14& 
Lower:  Another  view  In  same  colony  April  8,  1909.    Both  from  photc^rapha 

taken  by  Ur.  W.  W.  Brown  for  OoL  John  B.  Thayer ;  published  by  courtesy  of 

The  Condor. 

Pun  80. 

l^per:  Nest  and  eggs  of  laughing  gall,  Mnskeget  Island,  Uassachuaetts,  June 

22, 1902,  referred  to  on  page  IBB. 
Lower :  Nest  and  young  of  same  In  above  locality,  Jnly  4, 1904. 

Uiver :  Toni«  laogblng  gait,  biding  In  grasa,  Hnskeget  Island,  Masaacbusetta. 

Angnst  S,  1916,  referred  to  on  page  U8. 
Lower :  Tonng  lauf^ilng  guU,  Just  prior  to  Al^t  stagey  same  tocalltjr,  Angnat  4. 

1916 ;  a  photograph  presented  by  Dr.  Alfred  0.  Groaa. 

Plus  8& 

UKier:  Fair  of  laughing  gulls  at  the  nest,  LoaWaaa,  Juae,  1906;  a  pbotogra^ 

presented  by  Mr.  Herbert  K.  Job. 
Lower :  laughing  gull  on  Its  neet,  Loidslana ;  a  pbotograpb  presented  by  Mr. 

Alfred  M.  BaUey. 

Uiver :  Nestliic  colony  of  FranUln's  galla,  I^he  <rC  the  Narrrows,  Sa^atche- 

wan,  June  0, 190B,  a  phot<«rapb  presented  by  Ur.  Herbert  K.  Job. 
Lower :  OuU  alighting  on  nest  In  above  ctriony,  relecied  to  on  page  104. 
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Pun  8C 

UKwr :  Nest  and  iskb  of  Franklin's  gnU,  Lake  of  the  Nairrows.  SaBkatcbewan, 

June  9,  1906. 
Lower :  Neat  and  young  of  same,  In  above  locallt;,  referred  to  on  page  165. 

Pun  8S. 

Dpptt:  Pair  of  Pranklln's  gulla  on  their  nest.  North  Dakota. 

Lower:  Group  of  Frauklln's  gulla  in  nesting  colony.  Lake  of  the  Narrrowa, 

Baakatchewan,  Jane  9,  lOOD.     Both  photographs  presented  by  Mr.  Herbert 

K.  Job. 

Pun  86. 

Upper :  Nesting  site  of  Sabine's  gait.  Saint  Michael.  Alaska,  June  5,  1915,  re- 
ferred to  OD  page  102. 

Lower:  Neet  and  eggs  of  same  in  above  tocalltr-  Both  from  n^ntlrea  taken 
b7  Mr.  F.  8.  Hersey  tor  the  antbor. 

Pi^m  ST. 

VpfiKt :  Nest  and  eggs  of  Sabine's  goU,  Saint  Michael,  Alaska,  June  6,  1915.  re- 
ferred to  on  pafe  192. 

Lower :  Toung  Sabine's  gall.  Saint  Hlt^ael,  Alaska,  June  IB,  1910.  Bottt  from 
negfttlTee  Uken  by  Mr.  F.  S.  Heroey  for  Oie  antbor. 

Plats  88. 

Upper:  Neating  site  of  gull-bUIed  tern,  Cobb  Island,  Virginia.  June  26,  1901, 

referred  to  on  page  198. 
Lower :  Neat  and  eggs  of  same  In  abore  locality. 

Puts  80. 

Upper :  Onll-bttled  tern  In  Its  nest.  Oobb  Island,  VlrgtnU.  July,  1902,  from  a 
photograph  taken  by  Dr.  Frank  M.  Obapman,  published  by  bis  permission  and 
by  courteay  of  D.  Appleton  ft  Co.,  pubUshera  of  "  Camps  and  Cruises." 

Lower:  Tonng  guli-blllad  tern,  Cobb  Island,  TlrginLa,  a  photograph  pre- 
sented by  Mr.  Herbert  K.  Job. 

Pun  40. 

Upper :  Nests  and  egga  of  Caspian  tern,  Qrand  Cochere,  Louisiana,  June  19, 

1010,  referred  to  on  page  204. 
Lower :  One  of  above  nests. 

Pun  41. 

Casptan  tern  on  Its  nest,  Alexander  Island,  Louisiana,  Joly  S,  1918,  a  photo- 
graph presented  by  Mr.  Stanley  C  Arthnr. 

Fiats  42. 

Upper:  Nesting  colony  of  Caspian  terns.  Lower  Klamath  Lake,  Oregon,  re- 
ferred to  on  page  306. 

Lower :  Old  and  young  birds  In  above  colony.  Both  photogra^  presented  by 
Mr.  William  L.  Flnley. 
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UpfWr:  Flock  of  layal  terns,  Grand  Codiere,  I^nUaUna,  Jnne  IS.  IfllOi 
Ix>w«r:  Bns  in  above  cohnvi  reftfied  to  od  imcb  218. 

Pun  44. 

Upper :  Neattns  cokny  ot  rojal  terna,  Grand  Oodw«,  Lonlslaiu,  Jane  IS.  lAUK 

referred  to  on  pace  214. 
Lower:  Pair  of  royal  terns  and  Toong,  Louisiana,  a  jdiotocraph  presented  bf 

Mr.  Alfred  U.  Ballej. 

Pun  40. 

Vpptr :  Flock  of  yonng  royal  tnns,  Loolalana,  July  S,  1S1& 
Lower:  Toong  royal  terns,  Louisiana,  Jane  IS,  1818.    Both  photocrapha  |»e> 
seoted  by  Mr.  Stanley  O.  Artbur. 


Upper:  Ncsttng  colony  of  Cabot's  terns.  Grand  Oocliere,  T.niii«i»ti«,  Jnoe  Ifl^ 

1910,  referred  to  on  page  222. 
Lower:  Eggs  of  Cabot's  ten  In  same  locality. 


Nesting  colony  of  Cabot's  terns,  wltb  a  Cew  nifal  terns,  Lontsiana;  a  pboto- 
graph  presented  bf  Mr.  Alfred  H.  Bailey. 

Plus  46. 

Upper:  Nesting  colony  of  Cabot's  tem^  witli  one  royal  t«n.  Sootbwest  Kq, 
Louisiana,  June,  1A06 ;  a  photograpb  presented  by  Ur.  Herttert  £L  Job. 

Lower:  Toung  Cabot's  tern.  LouiiteQa,  June  16,  1818,  a  photograph  presented 
by  Hr.  Stanley  C  Arthor. 

Plus  48. 

Upper :  Nests  of  Forstar's  terna.  Wreck  Island,  Virginia,  Jnne  28,  UOT.  referred 

toon  pafe230. 
Jjomr:  One  of  ^wre  nesta 


Uiqjer :  Nests  of  Forster's  terns,  Barr  Lake,  Colorado,  Hay  24,  1907. 
Lower:  Toong  Forster's  terns  In  abore  colony.     Both  photograplia  preeented 
by  Mr.  Bobert  B.  RockwelL    Belerred  to  on  page  231. 

Pi.ATa  61. 

Upper:  Nest  end  eggs  of  Forster's  tern,  Barr  Lake,  Colorado,  a  ^Mtograift 
presented  by  the  Colorado  Hoseum  of  Natural  History. 

Lower:  Foister's  tern  on  Its  nest,  Malhenr  I^ike,  Oregen,  a  ptKntograiA  pre- 
sented by  Mr.  W.  L.  Flnley. 

Funis. 

Ul^>er :  Neat  and  eggs  of  conunoo  tern,  Penobscot  Bay,  Maine,  Jane  12,  imL 

referred  to  on  page  240. 
Lower :  Another  nest  ot  same,  Muskeget  Island,  Hassachusetta,  June  22,  ISOt 

referred  to  on  page  289. 
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Fun  B&. 

Uiver:  Young  common  terns,  recently  hatched,  Chatham,  Hasnchnsetta,  June 

2S,  1916. 
Low«-:  Older  foimg  of  asme,  Mnakeget  Island,  HsssaChasettB,  loly  4,  1903. 


tTnwr:  Gmnmon  tern  mi  IU  seat,  Chathsm,  Hassachnsetts,  June  18, 1819. 
Lower :  Nesting  coltmy  of  same  fn  above  locality,  same  date. 


Upper:  Nest  and  ^gs  of  arctic  tern,  (^latham,  Maasachnsetts,  June  29,  1910. 
Lower :  Another  neat  of  same,  Tnkon  Delta,  Alarica,  June  19, 1914,  from  nega- 
tive taken  b;  Mr.  F.  S.  Hersey  Ua  the  author. 


Droer:  Arctic  tern  at  Its  nest,  Matlnlcoa  Bock,  Maine,  Inly,  1906. 
Lower:  Anoth^  nest  of  same  In  above  locality.    Both  photographs  presented 
by  Hr.  Herbert  E.  Job. 

Pun  67. 

Unwr:  Toong  arctic  t^ns,  recently  hatched,  Ohatham,  Uassadinsetts,  June 

29,  ine. 

Lower :  Two  older  young  of  same  Hatliilcos  Bock,  Ualne,  Jnly,  1906,  a  photo- 
graph presoited  by  Mr.  Herbert  K.  Job. 

Pu.n  68. 

Uiver:  Nesta  and  eggs  of  roseate  tern,  Hnske^et  Island,  Hasaachnsetta,  Jane 

22,  1902. 
Lower :  Another  nest  of  same  In  above  locality,  referred  to  on  page  267. 


Upper :  Nesting  colony  of  roseate  terns,  Mnskeget  Island,  Hassachosetts,  Jnna 

10;  1919,  referred  to  on  page  2OT. 
Lower:  Roseate  tern  on  Its  nest,  above  locality  and  date. 


niver :  Boseate  tvn  and  yonng,  Weepecket  Island,  Massachusetts,  Jnly  1, 1919. 
Lower:  Boseate  tern,  same  locality  and  date. 


XJvftr:  TooBg  roseate  Ura,  about  6  days  old.  Dry  Tortagas,  Florida. 
Lower :  Tonng  roseate  tern,  about  3  wedra  old,  same  locality.    Both  from  [Ao- 
tographs  taktu  by  Dr.  Paul  Bartsch. 

Plus  82. 

Upper:  Nest  and  eggs  of  Alentlan  tern,  Saint  KUchael,  Alaska,  June  23,  1910, 

referred  to  <ki  page  266. 
Lower:  Nearer  view  of  same  nest    Both  timo  negatives  taken  by  Ur.  F.  S. 

Heney  for  tbe  author. 
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Pun  68. 

Upper:  Nesting  site  of  least  tems,  Dartmouth,  MassBchasetts,  Jnn«  14,  1910. 
Lower :  Nest  and  eggs  of  same,  In  above  locality,  Jnne  16, 1916. 

PiAix  et. 

npper :  N«tt  and  eggs  of  least  tain,  Newport  Besch,  Ontnge  Ooimtr.  CaUConila, 

a  photograph  presoited  by  Mr.  Wright  M.  Pierce^ 
Lower:  Least  tema  and  7001^,  Loolstana,  a  photograph  preasited  by  Mr. 

Alfred  M.  BaUey. 

Pun  66. 

Upper:  Tonng  least  tern,  halt  grown. 

Lower:  Toung  least  tern,  recently  hatched.    Both  photograito  preeented  tv 
Mr.  Edward  H.  FV)rbnfib. 


Upper :  Nesttng  colony  of  sooty  terns.  Bird  Key,  Dry  Tortngas,  Florida. 
Lower:  Bird  on  Its  nest  In  abore  locality.    Both  photographs  preseoted  I^  Mr. 
Herbert  E.  Job. 


Upper :  Nest  and  two  ^gs  of  sooty  tern,  Blid  Key,  Dry  Tortngas,  Florida. 
Lower :  Ordinary  nest  of  same  In  above  locality.    Both  photographs  preamted 
by  Ur.  Herbert  K.  Job. 

Fun  68. 

Upper :  Tonng  sooty  tern,  8  days  old.  Dir  Tortngas,  Florida. 

Lower:  An  older  bird,  2G  days  old.     Both  from  photogr^ths  taken  by  Prof. 

John  B.  Watson,  published  by  hla  pennlsdon  and  by  courtesy   of  Btrd- 

Lore. 

PiATt  69. 

XJppet :  Nesting  site  of  black  terns.  Steele  Coonty,  Nortb  Dakota,  Jtioe  8,  IMl, 

referred  to  on  page  291. 
Lower :  Nest  and  eggs  of  same  In  above  locally. 


Uppn:  Nesting  site  of  black  tern,  Barr  lAke,  Colorado. 

Lower:  Neat  and  eggs  of  sirae  Id  above  locality.    Both  photogr^ha  praeBted 
by  Mr.  Bobot  B.  Rockwell. 

PliUXTl. 

Upper:  Black  tern  at  its  nest,  Minneapolis,  Minnesota,  June.  19ia. 
Lower:  Another  bird  and  nest    Both  photi^raphs  taken  by  Mr. 
ardson  and  presented  by  the  University  of  Minnesota. 


by  Google 


SZFLAKATIOir  OF  FIATS8.  S37 

PLumTZ 

NesUog  colony  of  noddles.  Bird  Key,  Dry  Tortngtu,  riorlda,  a  pbOto£TBpIi 
prasmted  by  Mr.  Heriwrt  E.  Job. 


Upper :  Nest  and  egg  of  noddy,  Blr^  Key,  Dry  Tortngas,  Florida. 
Lower:  Pair  of  noddles  at  thetr  neat  in  aame  locality.     Both  pbotograpbs 
presented  by  Hr.  Herbert  K.  Job. 


Upper :  Toons  noddy  In  Ita  nest.  Dry  Tortngas,  B^ortda. 
Lower:  An  older  bird  In  same  locality.    Both  from  photosraphfl  taken  by  Dr. 
9  and  published  by  coarteey  of  Bird-Lore. 


Upper:  Black  skimmers  flying  orer  tbdr  neetlnc  colony.  Battledore  Island, 

Lonlslana,  June  21,  I&IO,  referred  to  on  page  S12. 
Lowtf ;  Tiew  in  above  colony. 

Pun  76. 

Upper:  Nest  and  eggs  of  black  skimmer  on  sandy  beacb.  Wreck  Island,  l^r- 

glnla,  Jane  28,  190T,  referred  to  on  page  SIZ 
Lower:  Neat  and  e«gs  of  sume  on  shell  beacb.  Battledore  Island,  Lonlslana, 

Jnne  21,  laiO,  referred  to  on  page  S12. 

PI.ATK  77. 

Upper :  Young  black  skimmer,  recently  hatched,  Oobb  Island,  Tlrginla,  from  a 
photograph  takm  by  Dr.  Frank  M.  Chapman,  published  with  bis  permission 
and  by  conrbny  of  D.  Aptdetoo  &  Oo^  publishers  ol  "  Gamps  and  Omlses." 

liower :  Yonng  black  skimmer  In  Jurenal  plumage,  September  19, 1896,  a  photo* 
graph,  subtly  retbnOted  on  top  of  bead  and  back,  presented  by  Dr.  R.  W. 


'  Tfae  eggs  Ulnstrated  In  ttae  colored  plates  were  selected  from  the  collection  at 
the  TTnited  States  National  Huaenm,  except  where  otherwise  Indicated.  Altest 
the  Hnsenm  catalogne  number  of  each  specimen  is  given  the  locality,  the  date, 
and  the  name  of  the  collector  as  far  as  known. 

PlJlTK  78. 

1.  Prasntoe  jaeger,  184S8,  (hvenland,'  Ooremor  Fencker. 

2.  Pomarine  Jaeger,  1S40B.  Greenland,  Governor  Fencker. 

8.  Skua,  24541,  Shetland  IsUnds,  Jane  28.  1884,  A.  Hopeland. 

4.  Parasitic  Jaeger,  245ti,  Moosay  coast  of  Shetland  Islands,  Jnne  2,  1881,  B. 

TumbulL 
6.'  ParsLflltlc  Ja^^r,  221SS.  Kodlak  Island,  Alaska,  June  19,  1884,  W.  J.  PIslter. 
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Plate  78. 


1.  LoQg-talled  Jaeger,  21484,  Boiot  Uldtael.  Alaska,  Juw  16,  1880,  E.  W.  Nelson. 

2.  LoDE-talled  Jaeger,  116S8,  Arctic  coast,  east  of  AndersoD  River,  B.  McFarlaite. 

5.  Ivorj  gun,  28088,  StorOeu,  Spltcbergen,  August  8,  1887,  U.  FosUc 

4.  aiftucouB-wtased  gull,  19061,  Eodlak  laland,  AlaAa,  July,  1888,  W.  J.  Eldwr. 

6.  Qlancons-winged  gall,  19061,  Kodlak  Island,  Alaska,  Jaly,  1883,  W.  1.  Flaber. 

Platx  80. 

1.  Klttlwake,  21G12,  Oreenland,  Oovemor  Fencker. 

2.  Eltdwake,  23207,  Bird  Rock,  Quebec,  July  9,  1887.  W.  Palmer. 

8.  Pacific  EltUwake.  16788,  Saint  Oeone  Island,  Alaska,  June  24,  1873,  H.  W. 

ElUott. 
4.  Padflc  KltUwake,  167S8,  Belnt  Oeorge  Island,  Alm^  Jone  24,  1878,  H.  W. 

BlUott. 

0.  Bed-Iegged  Kittiwake,  16780,  Salot  George  Island.  Altuka,  Jane  20,  1878, 

H.  W.  HlUott 
6.  Red-legged  Kitdwake,  16787,   Saint  Oeorge  Island,  Alaska,  1873,  H.    W. 
Elliott 

PI.ATI  81. 

1.  Olaacons  gnll,  1S718.  Afognak  Island,  Alaska,  Jaly  12, 1882,  W.  J.  risher. 

2.  Olancous  gall,  21401,  Tnkon  Delta,  Alaska,  Jnne  4,  1879,  K.  W.  Ndson. 
8.  Iceland  gull,  18446,  Chrtstiansbaab,  Greenland,  Governor  Fencker. 

4.  Iceland  gall,  18447,  Cbrlstlansbaab,  Ore^iland,  18S0.  Governor  Fencker. 

PUTE  82. 

1.  Great  blackjacked  gull,  W^O,  Ohristlandiaab,  Greenland,  Governor  Feo<^er. 

2.  Ch«at  black-backed  gall,  24426,  Soatheast  Labrador,  June  6,  1^  M.  A. 

Urasar, 

5.  Western  gall,  20442,  Tomalee  Point,  GaUfomia,  May  24, 188S,  A.  U.  Ing«-soII. 
4.  Western  gnll,  26443,  Tomalee  Point,  Callfomta,  May  24, 188^  A.  M.  IngersolL 

PutbSR. 

L  Herring  gaU,  27073,  Islln,  Midklff  Lake,  Handltoo  Oounty,  N«w  Tork.  iSay 

13,  18»1.  G.  Hadroll, 
2.  HerrtDg  gull,  27077,  IsUn,  MUkllt  Lake,  HomUton  County,  New  ToA,  Uay 

18,  1884,  G.  H&skeU. 

6.  Tega  gnll.  A.  a  Bent  collection,  Kolyma  Blver,  Siberia,  July  10,  1916,  J. 

Koreu. 
4.  Tega  gull,  A.  0.  Bwt  coUocUon,  Kolyma  River,  Siberia,  July  6,  1917.  J. 
Koren. 

Pi>tk84. 

1.  Ring-bllled  gnll,  3088,  Fort  George,  Hadson  Bay,  G.  Drexler. 

2.  Ring-bllled  guU,  6074,  Lake  Winnipeg,  Bfanitoba,  Donald  Gtinn. 

8.  California  gull,  1S721,  Pyramid  Lake,  Nevada,  May  16,  1868,  B.  Rldgway. 

4.  California  gull,  18T00,  Pyramid  Lake,  Nevada,  Uay  16, 1868,  R.  Rldgway. 

5.  OaUfomla  gull,  2467^  Pyramid  Lake,  Nevada,  June  4,  1891. 

Plate  85. 

1.  Sbort-billed  gull,  19064,  Kodiak  Island,  Alaska,  1SS3,  W.  J.  nsber. 

2.  Short-bllted  gall,  29218,  Prince  William  Sound,  Alaska,  Jnne  26,  1890.  A.  K. 

Fisher. 
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8.  Uew  gull,  24M4,  Marray  Mands,  Fleet  Bfl7.  Scotland,  Hay  S,  1S8C,  R. 
SerelL 

4.  HMrmanit's  gnll,  82004,  Ildefotiso  Island,  Lower  California,  April  8.  1900, 

W.  W.  Brown,  Jr. 

5.  Heermann'B  ffull,  81960,  ndefonao  Iflland,  Lower  CaUfornla,  April  8,  1900, 

W.  W.  Brown,  Jr. 

Pulte  80. 

1.  Laagblng  gnlt,  23SS2,  Cobb  Island,  Virginia,  July  16,  1884,  H.  M.  Smltb. 

2.  LauKblng  gull,  23381,  Cobb  iBlaad.  Virginia,  July  10, 1884,  H.  M.  Smltb. 
8.  Laugblng  gull,  18139,  Rapeza  Mareh,  Virginia,  R.  Bldgway. 

4.  Fre&Idln'a  gnU,  14212,  Red  River  SetUetnents,  1865,  D.  Qunn. 

5.  rranklln'B  gull,  12786,  I^ke  Manitoba,  Manitoba,  D.  Qunn. 

6.  FrankUn'B  guU,  24431,  Jackson  County,   Minnesota,   May   18,  1890,  O.   L. 

Bnllla. 

PLi«87. 

1.  Bonaparte's  gnll,  lCrr4S,  Fort  Anderson,  Mackenzie,  1866,  R,  McFarl&na 
Z  Bonaparte's  gull,  15744,  Fort  Anderson,  Mackenzie,  1866,  R.  McFarlane. 
8.  Bonaparte's  gull,  114S4,  Fort  Anderson,  Mackenzie,  1806,  R.  McFarlane. 

4.  LItUe  guU,  1S672,  North  la&oga,  Russia.  June  1,  1860,  H.  B.  Dresser. 

5.  Ross's  gnll,  81096,  Kolyma  Delta,  Siberia,  June  18,  190S,  8.  Buturlin. 

6.  Sabine's  gull,  21401,  Saint  Michael,  Alaska,  1877.  B.  W.  Nelson. 

7.  Sabine's  gull,  11029,  Franklin  Bay,  Mackenzie,  1865,  R.  McFarlane. 
a  Sabine's  gull,  21408,  Saint  Michael,  Alaska,  1877,  E.  W.  Nelson. 

Flats  88. 

L  Caspian  tern,  22S56,  Corpus  Cbrlsti,  Tenu,  June  16, 1888,  B.  F.  QoM. 

2.  Caspian  tern.  22060,  Corpus  Chrlstl,  Texas,  Hay  6, 1888,  B.  F.  Ooaa. 

8.  Royal  tern,  26803,  San  Antonio  Bay,  Texas,  Hay  12,  1892,  H.  P.  Attwat^. 
4.  Royal  tern,  26803,  San  Antonio  Bay,  Texas,  May  12,  180%  H.  P.  Attwater. 
C  Royal  tern,  21589,  Clearwater,  Florida,  S.  T.  Walker. 

Plate  89. 

1.  Elegant  tern,  J.  B.  Tbayer  collection,  Cerralvo  Island,  Lower  California,  April 

10, 1010,  W.  W.  Brown,  Jr. 

2.  Blegant  tem,  J.  E.  Thayer  collection,  Cerralvo  Island,  Lower  Califomta, 

April  10, 1810,  W.  W.  Brown,  Jr. 
8.  Elegant  tem.  J.  K  Tbayer  collection,  Cwralvo  Island,  Lower  CaUfonila, 

April  10, 1910,  W.  W.  Brown,  Jr. 
4.  Cabot's  tern,  26317,  San  Antonio  Bay,  Texas,  May  12,  1892,  H.  P.  Attwater. 

0.  Cabot's  tem,  26800,  Hog  Island,  Bahamas,  May  1^  1892,  D.  P.  lograham. 

6.  Cabot's  tem,  253S9,  Hog  Island,  Bahamas,  Hay  16,  1802,  D.  P.  Ingraham. 

7.  Cabot's  tem,  25300,  Hog  Island,  Bahamas,  Hay  16,  1882,  D.  P.  Ingraham. 

Platb  90. 

1.  Oull-bllled  tern,  21522,  Cobb  Island,  TIrgtida,  May  80, 1871,  Rev.  0.  U.  Jonea. 

2.  Oull-bllled  tem,  216S9,  Texas.  Dr.  J.  C  MmtIIL 

8.  Forater's  tern,  18124,  Rapeza  Marsh,  Virginia,  July,  1880,  R.  Bldgway. 
4.  Porster's  tem,  21548,  Mlnneopolls,  Minn.,  1876,  E.  Dickinson. 

0.  Common  tern,  A.  0.  Bent  collection,  Ijike  Wlnnepegosls,  Manitoba,  June  19, 

1918,  A.  C.  Bent. 
6.  Ooinmon  t«n,  A.  C.  Bent  collection,  Chatham,  Mass.,  June  28,  1916,  A.  0. 

Bent. 
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7.  CoQunoD  tern.  A.  C.  Bent  ndleetloB,  Jwlcho  Bay,  Maine,  June  17,  1899,  A.  a 

Bent 
&  OommoB  tern,  A.  a  Bent  collection,  dutbam,  Msbb.,  Hay  26,  1916,  A.  Q 

B«it. 

Plate  91. 

1.  Arctic  tern,  7881,  Anderson  River,  MacKensle,  June  28, 1866,  R.  McForlone. 

2.  ArcUc  tern,  23SSS,  Mnskeget  Island,  MassachnBetta,  Jnne  21.  1881,  J.  O. 

Oalioan. 
8.  Arctic  tern,  1S1S3,  Sable  laland,  Nors  Scotia,  P.  S.  Dodd. 

4.  Roaeate  tem,  12796,  Baat  Windsor  HUI,  Oonnectlcnt,  Dr.  Wood. 

5.  Roceate  tem,  21021,  Cobb  I^nd,  Virginia,  Hay  81.  1S71,  0.  M.  Jones. 

6.  Roseate  tem,  21B21,  Cobb  Island,  Tirslnia,  May  81,  1S71,  O.  M.  Jones. 

7.  AienUan  tem,  13471,  Kodlak  Island,  Alaska,  1868,  f.  BiscbofL 

8.  Aleutian  tern,  1722S,  Saint  Michael,  Alaska,  Jnl;  1, 1876,  L.  M.  Tnmer. 

a.  Tmdean's  tem,  J.  B.  Tliayer  collection.  Saint  Ambrose  Island,  Saint  Felix 
Qronp,  OUle,  December  17,  1807,  H.  Ozan. 

Plate  92. 

1.  Sooty  tem,  28917,  Sblp  Cbannel  Keys,  Babamas,  Hay  28,  1889,  D.  P.  In- 

gnilmm, 

2.  Sooty  tem,  9701,  Jamaica,  1804,  W.  T.  March. 

8.  Sooty  tem,  9790,  Itry  Tortngas,  Florida,  L.  Greenwood. 
4.  Sooty  tem,  17B1,  Dry  Tortngas,  Florida,  L.  Greenwood. 
6.  Bridled  tem,  24828,  Atwoods  Island.  Bahamas,  Hay  14,  1891. 

6.  Bridled  tem,  24862,  Samona  Keys,  Bahamas,  Jnne  14,  1891,  D.  P.  Ingraliain. 

7.  Bridled  tern,  24889,  Atwoods  laland,  Bahamas,  Jnne  10, 1891. 

8.  Bridled  tern,  83060,  Desecbeo  Island,  Porto  Blco,  Jnne  16, 1912,  A.  Wetmore. 

Plats  88. 

1.  Noddy,  4988,  Dry  Tortugas,  Florida,  T.  J.  Greenwood. 

2.  Least  tem,  2848,  Saint  Georges  laland,  Florida,  G.  W.  Maslln. 
8.  Noddy,  4989,  Dry  Tortugas,  Florida,  T.  J.  Greenwood. 

4.  Black  tem,  21627,  Camp  Hamey,  Or^on,  Jane  1,  1876,  0.  Bendtre. 
6.  Black  tem,  21028,  Pewankee,  Wisconsin,  Hay  27, 1872,  B.  F.  Ooas. 

6.  Black  tem,  10177,  Pewankee,  Wisconsin,  1869,  B.  F.  Goss. 

7.  Whlte-wlnged  black  tem,  A.  0.  Bent  collection,  Dngane,  Hnngary,  Hay  28, 

1906.     EudeldorS  collection. 

8.  Black  skimmer,  23318,   Oalre&ton,  Texas,  July  1, 1678,  N.  8.  Goes. 

9.  Least  tern,  24849,  Chtncoteagae,  Virginia,  June  6,  1S88,  H.  B.  BlCkley. 
10.  Black  skimmer,  18147,  Bone  Island,  Vlt^nla,  B.  Ridgwoy. 
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1  AND  2.  PoMARiNE  Jaeger 

3.  Skua 
4  ANo  5.  Parasitic  Jaeger 
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1   AND  2.  LONO-TAILED  JaEOER 

3.  WoHY  Gull 
4  AND  5.  Glaucous-winged  Gull 


Digit  zed  by  Google 
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(^ 


1   «N0  2.  KlTTIW*Ke 

3  «N0  A.  Pacific  Kittiwake 

6  AND  6.  Reo-leggeo  Kittiwake 
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□  2.  Great  Black-backeo  Gutu 
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H  SEE  OAOE  336 
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1  *No  2.  Shoht-B'lled  Gull 

3.  Mew  Gull 
*  AND  5.  Heebmann's  Gull 
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